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PREFACE

This Record of Decision documents the remedial action plan for contaminated ground water and
associated sources and contaminated soils at the Eastern Michaud Flats Superfund site. This
Record of Decision serves three functions: :

LI It certifies that the remedy selection process was carried out in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act as
amended, and to the extent practicable, with the National Contingency Plan.

] It summarizes the technical parameters of the remedy, specifying the treatment,
engineering, and institutional components, as well as remediation goals.

[ It provides the public with a consolidated source of information about the site, the
selected remedy, and the rationale behind the selection. :

= In addition, the Record of Decision provides the framework for transition into the
next phases of the remedial process, Remedial Design and Remedial Action.

The Record of Decision consists of three basic components: a Declaration, a Decision Summary,
and a Responsiveness Summary. The Declaration functions as an abstract for the key information
contained in the Record of Decision and is signed by the U.S. Environmental Protection Agency
Regional Administrator. The Decision Summary provides an overview of the site characteristics,
the alternative evaluated, and an analysis of those options. The Decision Summary aiso identifies
the selected remedy and explains how the remedy fulfills statutory requirements. The
Responsiveness Summary addresses public comments received on the Proposed Plan, the
Remedial Investigation/Feasibility Study, and other information in the administrative record.

This Record of Decision is organized into three main sections: the Declaration, the Decision
Summary, and Appendices. Appendix A contains additional tables and figures; Appendix B
consists of the Responsiveness Summary; Appendix C contains the concurrence letter from the
State of Idaho; and, Appendix D contains the method used to estimate concentrations of radon in
indoor air. '
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RECORD OF DECISION
EASTERN MICHAUD FLATS SUPERFUND
SITE

Declaration for the Record of Decision

Site Name and Location

Eastern Michaud Flats

FMC and Simplot Operable Units
Pocatello, Idaho

Statement of Basis and Purpose
This decision document presents the selected remedial actions for the Eastern Michaud Fiats Site located

near the city of Pocatelio, Idaho. The remedy was developed in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, 42 U.S.C. §9601 et.

- seq. (CERCLA) as amended, and to the extent practicable, the National Oil and Hazardous Substances

Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. This decision is based on the administrative
record for this site. _ '

A letter indicating the State of Idaho concurs with the selected remedy is in Appendix C of this ROD.
The Shoshone Bannock Tribes have substantially participated in the RI/FS and provided comments on
the proposed plan and draft ROD in September 1997. In those comments, which are attached to the
responsiveness summary in Appendix B, the Tribes indicated that they would not concur with the ROD
as drafted. In the subsequent eight months EPA has worked to understand and address the concerns
of the Tribes. This ROD and responsiveness summary has been changed as a result. However, on
some critical issues, EPA could not agree to the changes requested by the Tribes, for reasons explained
in the responsiveness summary. On June 4, 1998 EPA received a letter from the Tribes identifying which

_ actions in the ROD they support and the reasons for non-concurrence on the ROD. This letter is included

in Appendix C of this ROD.
Assessment of the Site
Actual or threatened releases of hazardous substances from this site, if not addressed by implementing

the response actions selected in this Record of Decision (ROD), may present an imminent and
substantial endangerment to public health, welfare, or the environment.




Description of the Selected Remédy

The EPA has divided the site into two.operable units (OUs) in order to facilitate a cleanup of this large
site. Following an agreement with FMC Corporation and J.R. Simplot Company, the owner and operators
of the two industrial plants, respectively, at the site, these operable units each incorporate action for the
Off-Plant areas identified in the Proposed Plan The operable units are:

FMC operable unit (includes all of the Off-Plant Area)
Simplot operable unit (includes all of the Off-Plant Area)

The remedy described in this ROD addresses both OUs and involves capping contaminated soils,
extraction of contaminated ground water, and monitoring and institutional controls. The major
components of the selected remedy are highlighted below.

FMC Operable Unit

. Cap Old Phossy Waste Ponds and Calciner Solids Storage area and line Railroad Swale
to reduce or eliminate infiltration of rainwater and prevent incidental exposure to
. contaminants.

L] Monitor Ground water and implement legally enforceable controls that will run with the
land to prevent use of contaminated ground water for drinking purposes under current and
future ownership. Ground water monitoring and enforceable controls will continue until
site contaminants of concern (COCs) in ground water decline to below the Maximum

- Contaminant Levels (MCLs) or risk-based concentrations (RBCs) for those substances.

. Implement legally binding land use controls that will run with the land to prevent potential
future residential use and control potential worker exposures under future ownership.

u Implement contingent ground water extraction/treatment system if contaminated ground
water migrates beyond Company owned property and into adjoining springs or the
Portneuf River. Containment.of contamination shall be achieved via hydrodynamic
controls such as long-term ground water gradient control provided by low level pumping.

. Extracted ground water will be treated and recycled within the -plant to replace
unaffected ground water that would have been extracted and used in plant operations.

. Conduct operation and maintenance on capped areas and ground water extraction
system, if implemented.

Simplot Operable Unit

n Implement a ground water-extraction system to contain contaminants associated with the
phosphogypsum stack.



[ Implement legally enforceable land use controls to prevent potential future residential use
‘ of the Simplot property and control potential worker exposures under current and future

ownership.
. Excavate contaminated soils from the dewatering pit and east overflow pond.
. Monitor ground water and implement legally enforceable controls that will run with the land

to prevent use of contaminated ground water for drinking purposes under current and
future ownership. Ground water monitoring and enforceable controls will continue until
site contaminants of concern in ground water decline to below MCLs or RBCs for those
substances. ' '

m  Implement operation and maintenance on the ground water extraction system

Off-Plant Area - Actions Common to Both Simplot and FMC Operable Units

[ Implement legally enforceable land use controls and monitoring in the Off-Plant area to
restrict property use due to potential exposure to radionuclides in soils and inform future
property owners of the potential human health risks associated with consumption of
homegrown fruits and vegetables

®  Monitor fluoride levels around the site in order to determine the levels of fluoride present
and to evaluate the potential risk to ecological receptors . If levels which are measured
indicate a risk may exist, further evaluation would occur followed by source control or
other action, if necessary. '

n Conduct ground water monitoring in the off-plant area to: 1) determine the effectiveness
of the Plants’ source control measures; 2) insure contaminants are not migrating into the
off-plant area; and, 3) insure that the remedy remains protective of human health and the
environment.

Except as expressly stated in CERCLA, the NCP, or this ROD, the ROD is not designed to address
FMC'’s or Simplot's ongoing operations, or to preclude, or in any way affect, the need for the Plants’
ongoing operations to comply with other environmental laws or regulations.

While not part of the selected remedy, the remedy assumes continued operation of the Plants by FMC
and Simplot in compliance with all Federal and State environmental requirements as well as the
applicable closure requirements in the event that either Plant ceases operation. If new information
becomes available that indicates that the remedy is not protective of human health or the environment,
additional CERCLA action may be required.




Declaration of Statutory Determinations

The selected remedy is protective of human health and the environment, complies with Federal and State
requirements that are legally applicable or relevant and appropriate to the remedial action, and is cost-
effective. This remedy utilizes permanent solutions and alternative treatment (or resource recovery)
technologies, to the maximum extent practicable for this site. However, because treatment of the
principal threats of the site was not found to be practlcable this remedy does not utilize the statutory
preference for treatment.

Because this remedy will result in hazardous substances remaining on-site above health-based levels,

a review will be conducted within five years after commencement of remedial actions to ensure that the
remedy continues to provide adequate protection of human heaith and the environment.

s %[4 f-FIF

Charfes C. Clarke " Date
7 Regional Administrator ‘ :

.S. Environmental Protection Agency
Region 10



RECORD OF DECISION
EASTERN MICHAUD FLATS Superfund SITE

DECISION SUMMARY
1.0 SITE NAME, LOCATION, AND DESCRIPTION
1.1 Site Name and Location

The Eastern Michaud Flats Superfund (EMF) site is located in Southeastern Idaho, approximateiy 2.5

- miles northwest of Pocatello, Idaho (See Figure 1 - Regional Setting). The EMF site includes two

adjacent phosphate ore processing plants- the FMC Corporation Elemental Phosphorus Plant (FMC) and
the J.R. Simplot Company Don Plant (Simplot)- both of which are active facilities that have been
operating since the 1940s. These plants occupy 2,475 acres of the site with approximately 1,450 acres
associated with FMC operations and approximately 1,025 associated with the Simplot Don Pl2nt. Figure
2 shows land ownership around the FMC and Simplot Plants. The entire site encompasses the areal
extent of contamination deemed necessary by EPA for implementation of any response action and
includes both the Company Plant areas and surrounding Off-Plant areas.

1.2 General Site Description'

The EMF Site is located at the base of the northern slope of the Bannock Range, where it merges with
the Snake River Plain. The southern part of the site extends into the foothills of the Bannock Range.
The northem part of the site is located at the southeastern edge of the Michaud Flats. The eastern edge
of the site is approximately 2.5 miles northwest of Pocatello, Idaho. The nearest residence is within ¥z
mile north of the Simplot plant and FMC property.

The following is a brief overview of the major features of the site.
1.2.1 Land Use

The EMF site includes land on the Fort Hall Indian Reservation, Bannock and Power Counties, and
portions of the cities of Pocatello and Chubbuck. Fort Hall Indian Reservation land in the vicinity of the
site is mainly agricultural. The Bureau of Land Management (BLM) lands in the vicinity of the site are
designated as multiple use. Unincorporated land in Bannock and Power Counties is mostly agricultural
with scattered residences. Pocateilo and Chubbuck land in the vicinity of the site is primarily zoned for

- residential use. Figure 3 shows the zoning in the vicinity of the site.

Approximately 40% of the land in the vicinity of the site is used for agricultural purposes (50% to 60% is
actively used; the rest is fallow); approximately 10% of the land is residential; 15% to 20% is industrial;
10% is occupied by the Pocatello Municipal Airport; less than 5% is commercial; and
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the remainder is undeveloped sagebrush steppe mainly in the hills south of the site, or riparian wetland '
bordering the Portneuf River in the Fort Hall bottoms area north of the site.

Four schools are located within the EMF study area: Wilcox Elementary School and Hawthorne Junior
High School in the City of Pocatello; Chubbuck Elementary School in Chubbuck; and, the Idaho State
Aircraft Mechanics School at the Pocatello Airport. In addition, six licensed day-care centers and one
retirement home, the Cottonwood Cove Retirement Community, are located in the study area. There
are no hospitals or nursing homes within the study area.

1.2.2 Geology and Hydrogeelogy

Volcanic bedrock and coarse gravel underiay the site. The general stratigraphy in the study area includes
(from the bottom) volcanic bedrock units, coarse volcanic and quartzitic gravel, fine-grained sediments
of the American Falls Lake Bed, the Michaud gravels, and calcareous silts and clays (Figure 4 shows a
schematic block diagram at the site). The latter surface soils range in thickness from 10 to 40 feet and
have an alkaline pH that neutralizes acidic solutions and precipitates metals. (Figure 5 shows the
location of hydrogeologic cross sections and Figures 6 and 7 show the east - west cross section across
the FMC and Simplot Plants).

Ground water at the site flows from the Bannock Range foothills toward the north/northeast through
unconsolidated sediment overlying the volcanic bedrock. Figures 8 and 9 depict the ground water flow
patterns at the FMC and Simplot Plants. Shallow and deep aquifer zones, separated by confining strata,
are present in the Plant areas and to the north. Depths to water in the shallow aquifer range from 170
feet below ground surface in the Bannock Range area to 55 feet below ground surface in the Michaud
Flats area. Shallow ground water flows into the valley where it mixes with the more prolific Michaud Flats
and Portneuf River ground water systems. Ground water within the deeper aquifer is either captured by
production wells at the Plants or continues northward where it flows upward to the shallow aquifer (Figure
10 depicts the effects of plant production wells on deep ground water flowpaths). The shallow ground
water and a significant portion of the deeper ground water flowing under the Plants discharges to the
Portneuf River through Batiste Springs, Swanson Road Springs, and as baseflow to the River in the reach
between these spnngs

1.2.3 Hydrology (Surface Water)

- The Portnuef River, which lies to the east and north of the Plants, is the major surface water at the site.
To the south of Interstate 86, it is a losing stream. To the north of interstate 86, it is a gaining stream fed
by ground water base flow and a series of springs. The Portneuf River flows into the American Falls
Reservoir. Figure 11 shows the major surface water features in the region.

Rainwater which falls or flows onto the FMC and Simplot Plants is captured and controlled on-site such
that there is no stormwater runoff from the facilities. The only surface water flowing from the EMF
facilities is the permitted discharge of non-contact cooling water through the IWW ditch to the Portneuf
River.



EXPLANATION |

@ FACILITY BUILDINGS.

—— FACILITY PROPERTY BOUNDARIES
— . PORTNEUF RIVER
NOT TO SCALE -

SIDES OF BLOCK REPRESENT
APPROXIMATELY 8000 FEET

HEIGHT OF BLOCK REPRESENTS
APPROXIMATELY 400 FEET

., ~ -

o I IITI I
(Lo =2

oz M T

7 gl

g ", .
I F N 2 4
(55 7 >

\

ey ’/J

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

Schematic Block Diagram Showing
Stratigraphic Setting at EMF Facilities

Q%;H}! 21372 FIGURE 4 I




- 1.2.4 Climate

The EMF site is located in a semi-arid region, with approximately 11 inches of total precipitation during
ayear. Net annual potential evapotranspiration rates’ in the area exceed annual precipitation. Prevailing

winds are from the southwest as shown in Figure 12. However, there is also a secondary wind -

component out of the southeast which appears to be a drainage wind that flows out of the Portneuf River
valfey, primarily at night.

1.2.5 Ecology

The FMC and Simplot plants are industrial facilities and much of the land surface has been disturbed
resulting in limited areas with vegetation. Major terrestrial vegetation cover types and wildlife habitats
around the Plants include agricultural, sagebrush steppe and wetland/riparian. Figure 13 shows the
habitat and vegetation cover types in the vicinity of the site. Wildlife habitats in the vicinity of the EMF
site include: sagebrush steppe, grassiand riparian, cliff and juniper. Listed species which occur within
the vicinity of the Site include the bald eagle, the peregrine falcon and possibly the orchid Ute Ladies'-
tresses. The bald eagle and the orchid Ute Ladies’-tresses are listed as threatened, and the peregrine
falcon is listed as endangered under the Endangered Species Act.

The most significant aquatic habitats in the vicinity of the site are the Portnuef River and associated
springs and riparian corridor and the Fort Hall Bottoms (a sacred site to the Shoshone-Bannock Tribes).
These areas are designated wetlands under the National Wetland Inventory of the United States Fish and
Wildlife Service. The Portneuf River supports an extensive riparian community, which is an important
source of food, cover, and nesting sites for many wildlife species. Thousands of individuals of numerous
migratory bird species use areas in and near the site, particularly the Fort Hall Bottoms.

{.

1.3 Site Subareas

During the course of the R, all property outside of the FMC and Simplot operational areas (beyond their
fence line) was described as “off-site.” Although the term “site” or “on-site” is defined in EPA regulations
as, “the areal extent of contamination and all suitable areas in very close proximity to the contamination
necessary for implementation of the response action,” generally, site boundaries are not fixed until the
Rl is completed and the “areal extent of contamination” has been ascertained. In the risk assessment
and FS, adjacent company owned properties, some of which were acquired during the R|, are considered
to be part of the plant and were not evaluated for either current or future residential use. The FS and risk
assessment refer to these areas as the FMC Subarea, Simplot Subarea, and Off-site Subarea based on
ownership in-order to facilitate the RI/FS process prior to precise fixing of site extent or boundary.

1 Evapotranspiration is highly variable from point to point and is highly dependent on the presence of
vegetation. ' '
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For clarity, the proposed plan and this ROD refer to these areas as the FMC Plant, Simplot Plant, .and
Off-Plant areas based on cwnership and on the RI/FS documents. “Off-site” would be inaccurate
because the Off-PIant is officially within the site. The three areas of the site are discussed separately
below:

1.3.1 FMC Plant Area

The FMC Plant Area is defined as all properties owned by FMC .Corporation and is shown in Figure 14.
These properties were owned by FMC at the beginning of the remedial investigation in 1992, with the
exception of the Batiste Property. This 23-acre parcel was purchased from the Union Pacific Railroad
by FMC in August 1995 and is shown as Batiste Springs on Figure 2. The FMC Plant operations areas
are primarily those portions of the FMC Plant Area located south of Highway 30. This area includes all
ore processing, byproduct handling, and byproduct and waste storage facilities. The northern FMC
properties are defined as all adjacent property owned by FMC which is within the FMC Subarea north
of Highway 30. The majonty of the FMC Plant is located within the boundaries of the Fort Hall Indian
Reservation. :

The FMC plant manufactures elemental phosphorus. The phosphate rock is crushed, conveyed and
formed into briquettes. The briquettes are heated or “calcined” to remove organic material-and water,
and to form heat-hardened nodules for further processing. Calciner emissions go through a series of
primary and secondary wet scrubbers. The nodules are cooled and blended with coke and silica before
being fed to an electric arc furnace. In the furnace high temperatures drive off phosphorus and carbon
monoxide. Furnace off-gases pass through electrostatic precipitators to remove dust before entering
condensers, where phosphorus is condensed into a liquid. The carbon monoxide is used as a primary
fuel and any excess is flared. Molten residues are periodically withdrawn from the furnace and allowed
to solidify into the by-product slag and co-product ferrophos. The slag, predominantly calcium silicate,
is stockpiled at the facility. Various lined and unlined surface impoundments have been usedto manage
process wastewater containing phosphorus. Bannock Paving Company (BAPCO) operated a paving and
aggregate handling facility on land leased from and adjacent to the FMC Plant during the RI. Activities
periodically conducted at this facility included asphalt batching, coke drying, and slag and ferrophos
crushing. Operations at BAPCO were discontinued on March 12, 1995.

1.3.2 Simplot Plant Area

The Simplot Plant area is defined as all those properties and operating facilities owned by the J.R.
Simplot Company and is shown in detail in Figure 15. The Don Plant area is defined as the portion of
the Simplot Subarea located to the south of the Union Pacific Railroad, which runs parallel to Highway
30. The Don Plant area includes all ore processing, byproduct and product handling, and byproduct and
waste storage facilities. The northern Simplot properties are defined as all contiguous property owned
by the J.R. Simplot Company to the north of the Don Plant northern fence line. The northern Simplot
properties include ponds used in the treatment of various non-contact water streams, laboratory wastes
and storm water from the Don Plant. The Portneuf River flows through the northeastern portion of the

12
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Simplot Subarea, but for the purposes of the FS it was mcIuded in the Off-Plant Subarea.. The Simplot
Subarea is not located on the Fort Hall lndlan Reservation. \

The Simplot plant processes phosphate rock into phOSphOI’IC acid and other fertilizers. The phosphate
rock is ground and slurried at the mine and transported to the facility by pipeline. There it is reacted with
sulfuric acid to produce phosphoric acid and by-product gypsum (calcium sulfate). The phosphoric acid
is used to make various grades of fertilizer or is concentrated to produce stronger acids which are
feedstocks to subsequent production lines. A system of baghouses and scrubbers are used to control
air emissions. The gypsum is slurried with water and transported to an unlined gypsum stack south of
the processing facilities. Other process waters are collected and treated (pH adjustment) in a series of
lined ponds. The treated water is nutrient rich and sold for irrigationlfertilization.

The FMC and Simplot plants are both operating facilities and, together, currently employ approximately
1,000 people.

1.3.3 Off-Plant Area

In the FS, the Off-Plant area is all land surrounding the FMC and Simplot Plants with contamination
originating from the Plants. A general description of land use in the vicinity of the FMC and Simplot
Plants is provided in section 1.2.1;

The area which comprises the Offsite Subarea includes urban commercial and residential areas, "
agricultural areas, and areas of rangeland for cattle grazing within the Fort Hall indian Reservation and
Bureau of Land Management (BLM) lands. Major vegetation cover and wildlife habitat types existing in
the areas include sagebrush steppe, riparian/wetlands, agriculture, and disturbed/urban areas.

For the purpose of implementing this ROD, the off-plant area is divided into the following areas:
Ar jectto Lan rols

These are areas where soil contaminant levels exceed a HQ of 1 for cadmium (RME case) and/or which
pose a 1in 10,000 excess risk from radium-226 as shown in Figures 27 and 28. These areas include
the Interstate 86 Right-of-Way (51 acres); Chevron Tank Farm (20 acres); City of Pocatello Property (326
acres); a portion of the land owned by private party named R. Rowland, and a portion of BLM lands to
the SW of the FMC facility.

Ar i Fluori M ni

This area generally corresponds to the 3-mile radius of the RI/FS study area. (While the areal extent of
fluoride contamination in the vicinity of the site is not clearly definable, and some contamination may
“extend beyond this boundary, it appears that the greatest impacts to the environment would be found
within the 3 - mile radius. However, there may be specific areas outside the three mile radius, which
may contain sensitive species or be of partlcu|ar ecological or cultural value where sampling should also
occur).

15



Areas Subject to Company Mgni;oring' for Residential ngellgpmgnt

This area as shown in Figure 29 was not found to exceed the criteria established for the imposition of
Land Use Controls but was either close enough to the threshold of a HQ of 1 for cadmium, or adjacent
to lands that exceeded the threshold, to warrant notification to current and future property owners if
residential use is likely to occur.

2.0 SITE HISTORY AND E_NFORCEMENT ACTIVITIES
2.1 Historical Land Use
2.1.1 FMC Plant
FMC has produced-el_emental phosphorus' from phosphate shale since 1949. The FMC plant produﬁes
elemental phosphorus which is sold and used in a variety of products from cleaning compounds to foods.

The raw materials for the process are phosphate ore, coke, and silica. Ore is shipped to the plant in rail
cars and stockpiled at the plant. The primary by-products from the production process are slag,

- ferrophos, carbon monoxide and several aqueous streams (phossy water/solids, precipitator slurry,

calciner water/solids, and industrial wastewater). In the past many of the aqueous streams were
managed in unlined surface impoundments. Table 1 provides a historical summary of unlined ponds at
FMC. - -

- The FMC facility is located within the original boundaries of the Fort Hall indian Reservation on fand

originally allotted to individual Shoshone-Bannock Tribal Members. Ownership of the land changed when
the Bureau of Indian Affairs issued to those Indian land owners who applied for and were granted
Certificates of Competency on the lands. Ownership of the lands was taken out of trust and fee patents
were issued. The Shoshone-Bannock Tribes, as a sovereign nation, and with the Bureau of Indian Affairs
as trustee, retain full jurisdiction over all lands and resources within the present reservation boundaries.

2.1.2 Simplot Plant

The Simplot plant produces 12 principal products including five grades of solid fertilizer and four grades
of liquid fertilizers. The raw materials for their processes are phosphate ore, which is transported to the
plant via a slurry pipeline from the Smoky Canyon mine, sulfur, air, and natural gas. The primary waste
or by-product from the Simplot Plant is phosphogypsum (gypsum) which is transported to large unlined
stacks south of the processing plant. The plant also treats water from the various processes which is
nutrient rich and is sold for irrigation and fertilization. '

The Simplot plant has been in operation at this location since 1944. The Simpiot plant is not within the
boundaries of the Fort Hall Reservation and therefore is not subject to tribal jurisdiction.

16



2.2 Previous Studies

The Eastern Michaud Flats site has been the subject of a number of historical investigations that focused
on various media, including springs, ground water, surface water, river sediments, air quality, and
ecology. Appendix A of the Rl report provides a summary of the previous investigations in the vicinity
of the site. The following are conclusions from a few of the investigations on ground water.

Between 1972 and 1973, the Idaho Department of Health and Welfare conducted a ground water

monitoring study downgradient of the two facilities. Ground water samples analyzed by the State of
Idaho indicated levels of arsenic, lead, and cadmium above the Primary Federal Drinking Water
Standards. A downgradient well at the Pilot House Cafe was condemned in 1976 due to high arsenic
levels. '

In 1977, the United States Geologic Survey (USGS) prepared an Environmental Impact Statement to
address the development of phosphate resources in southeast Idaho. In the EIS, relatively high levels
of phosphate (0.35 to 7.5 parts per million) detected in samples from Batiste Sprmg were attributed to
discharges to the Portneuf River from the FMC and Simplot facilities.

Studies by Perry et al., 1990 and Goldstein, 1981 showed. increased sulfate, calcium, and nutrient
concentrations at Batiste Springs relative to the other springs’ studies. Water quality of Batiste Spring
was described by Balmer and Noble (Goldstein, 1981) as showing an increase in levels of hardness,
chioride, sulfate, phosphate, nitrate, and ammonia from 1930 through the 1970's. The report also found
fluctuating concentrations of mercury, arsenic, and cadmium in Batiste Spring in the 1970's.

During 1987, Ecology & Environment (E&E) conducted a site inspection for EPA at FMC and Simplot.
A total of 24 wells (six production, 13 monitoring, and five domestic) and one spring was sampled to
assess the extent of possible ground water contamination downgradient of the two facilities. E&E
concluded that water-bearing intervals underlying the facilities contain metals at concentrations exceeding
federal drinking water standards. There also appeared to be a potential plume in the shallow water-
bearing interval northeast of the FMC facility. In pond, waste, and soil samples, E&E found elevated
" levels (ten times greater than background levels or three times greater than the respective analytes
detection limit) of cadmium, chloride, total chromium, copper, ﬂuonde and selenium.

2.3 Listing on the National Priorities List

The Site was listed on the National Priorities List (NPL) on August 30, 1990 (Federal Register Volume
55, Number 169, 35502). EPA took this action pursuant to its authority under Section 105 of CERCLA.
EPA, FMC, and Simplot negotiated an Administrative Order on Consent (AOC), under which FMC and
Simplot agreed to conduct an RI/FS for the EMF site. The AOC was issued by EPA on May 30, 1991.
2.4 Company Actions to Date

Since 1991, Simplot and FMC have completed a number of actions, which have resulted iﬁ significant

environmental improvements. Some of these improvements were made independently by the
Companies, and others were done to comply with state, tribal, and/or federal requirements. These
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actions have helped to reduce the extent of the Superfund remedy as compared to what might have
been necessary if the facilties were no longer in operation or abandoned. The following is a summary
of these actions:

2.4.1 Simplot

. Two areas within the former unlined ditch which conveyed water to the treatment ponds
were excavated. The removed soil was incorporated into the gypsum stack. The areas
had been identified by Remedial Investigation sampling as containing the highest
concentrations of contaminants within the ditch. A sealed pipe was installed and the ditch
subsequently filled with clean soil. This action has eliminated the potential for worker
exposure to the soils in the ditch through removal ‘and covering and eliminated the
hydraulic head from the conveyed water.

. © The East Overflow Pond was removed from service and a new single-lined pond was
installed in an adjacent area. Monitoring indicated that discontinuation of use of the East
Overflow Pond and use of a new lined pond has resulted in a significant improvement in
local ground water quality. _

. A lined holding pond was installed in _thé irrigation water treatment system, and a new
liner was installed in the existing holding pond. These actions have reduced the potential
for seepage from the holding pond.

. The leaking transfer line between the Nitrogen Solutions Plant and the Urea Ammonium
Nitrate (UAN) storage tank was repaired. This action has reduced the input of nitrogen
compounds from this pipe to ground water. :

. The gypsum thickeners in the phosphoric acid plant were upgraded to reduce the water
content of the slurry sent to the stack. This upgrade has reduced the slurry water content
by approximately 1 to 3 percent. Based on recent operating data, this value corresponds
to a reduction in water sent to the stack of between 25 and 70 gallons per minute. This
is expected to reduce the rate of seepage from the stack to ground water.

. Use of chemical flocculants in the gypsum thickeners was initiated to increase the solids
:content and improve the settiing characteristics of the slurry. Use of these flocculants,
combined with the increased carbon content of the gypsum (due to the discontinuation of
the use of the calciners) has resulted in a reduction of the rate of seepage through the
gypsum stack as evidenced by the increased wetness of the gypsum used for dike
building and increased size of the ponded areas.

. A new rim ditching method was initiated on the gypsum stack which allows for a more
rapid construction of a smaller dike ‘and has resulted in the current six weeks slurry
application cycle. This has effectively increased the potential evaporative surface on an
annual basis. It has also reduced the duration of standing water (applied head) over any
one part of the stack, further reducing seepage. Ground water level fluctuations in areas
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close to the stacks have been relatively small as compared to wider fluctuations in the-
past. This provides some evidence that seepage has been reduced by these
modifications.

. Historical delivery of phosphate ore was by rail car, with the ore being stored onsite in a
pile. In September 1991, delivery by pipeline of an ore slurry was initiated, and all rail car
delivery, dry ore handling and pile storage ceased. This has significantly reduced point
source and fugitive air emissions associated with the former bulk ore handllng and storage
procedures.

. From 1960 to 1991, calciners were used to reduce the organic content of the phosphate
' ore before it was introduced to the phosphoric acid process. The decommissioning of the
calciners has reduced point source emissions to air.

. Certain roads within the Don Plant area have been paved. This paving has reduced
fugitive air emissions.

. Additional air emission control systems have been installed on certain units within the
"~ plant, including scrubbers on the filters and tank farm in the phosphoric acid plant, a
second absorber in the solutions plant, and a scrubber in the ammonium nitrate facility.

e Existing air pollution control systems have been upgraded, including systems in the
Granulation 11 Plant, the Nitric Acid Plant, and in the central boilers.

. Enhanced maintenance has been initiated on the reclaim cooling towers, which has
reduced losses due to drift and ﬁherefore total air emissions from the towers.

24.2 FMC

The most significant changes which have occurred within the FMC Subarea since the RI/FS AOC was
issued include:

. The slag pit sump was dewatered in March 1991.

. The John Zink scrubbers were placed in service in December 1991 with the goal of
reducing radionuclide air emissions.

.. Pond 8S, a formerly utilized unlined pond, was covered and dewatered in the summer of
1994 as a temporary measure.

. * The railroad swale, an area WhICh receives stormwater runoff from the operating areas
of the plant, was partlally lined'in 1994.

. New Pond 16S, built to meet RCRA minimum technology requirements (MTRs), was
placed in service in 1993.
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Since August 1993, FMC has paved approximately 5 miles (8 km) of formerly unpaved
roadways. In addition, approximately 200,000 ft? (18,580 m ) of formerly unpaved
nonroadway plant areas have been paved.

A new, Imed solar drylng area for calciner pond solids was constructed and placed into
operation in 1993.

Use of septic systems was eliminated on a plant-wide basis. The entire facility was
connected to the municipal sanitary sewer system during 1995.

A new system for waste management of precipitator slurry has been initiated, using lime

* .precipitation.

Coke unloading was enclosed to control fugitive dust. Dust from this operation is collected
and recycled to the process. This modification was glaced in service in May 1995.

~In August 1993, ventilation and dust collection for ore screening and crushing was

improved sufficiently so that the requirement that respirators be worn in the area was
eliminated.

Furnace tap hoods wefe modified for chill pits areas to improve collection of emissions
from slag and ferrophos tapping. These modlf cations were completed in phases from
1992 to 1995

The furnace, proportioning, briquetting and shale buildings were tightened in 1994 to
reduce fugitive emissions.

“In 1996, the recycling hopper at the ore crusher was improved, and a windscreen wes

installed to reduce fugitive emissions.

The Bannock Paving Co. is in the process of removmg stockplles of matenals and ceasing

-all operations within the FMC Plant.

2.5 History of EPA Enforcement Activity

On May 30, 1991, FMC and Simplot were issued an AOC by EPA to conduct the RI/FS pursuant to
Section 106 of CERCLA 42 U.S.C.§9606.

2.5.1 FMC Plant

FMC submitted a RCRA Part A permit application on November 19, 1980, and subsequently withdrew
the application on February 18, 1981. The withdrawal of the Part A permit application was due to a
federal law, known as the Bevill Amendment which exempted waste generated from mineral and ore
industry production. A portion of the exemption was lifted on March 1, 1990, which made mineral
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processing wastes, previously exempt, subject to RCRA. FMC resubmitted the Part A application on
February 27, 1990. A Part B permit application was submitted in 1991.

FMCs National Pollutant Discharge Elimination System (NPDES) permit was issued on November 24,
. 1982, and expired November 23, 1987. FMC has applied for renewal of the NPDES permit. The current

permit authorizes the discharge of non-contact cooling water from the industrial wastewater (IWW) -
cooling basin to the Portneuf River and regulates thermal loading. :

On October 12, 1993, EPA signed an Action Memorandum, under the authorify of Sections 104 and 122
of CERCLA, authorizing FMC to remove the hydraulic head and begin interim capping of pond 8S which
is a RCRA regulated unit. Action at this unit is discussed in more detail in section 4.2 of this ROD.

In July 1993, EPA’s National Enforcement Investigation Center conducted a multimedia compliance
investigation of the FMC facility. Based upon the findings of this investigation, Notices of Violation under
RCRA were issued on March 5, 1993 and August 3, 1994.

In 1997 a NOV was issued to FMC for violation of reporting requirements under the Emergeﬁcy Planning
and Community Right-to-Know Act of 1986. In 1998 a fine of $262,000 was imposed for these violations.

2.5.2 Simplot Plant

The most recent enforcement action at the Simplot plant was a 1994 Notice of Violation issued by the
Idaho Division of Environmental Quality (IDEQ) for alleged hazardous waste generator violations. |n April
1995, Simplot agreed to an AOC from IDEQ - to resolve the alleged violations. All terms of this AOC were

‘met by May 29, 1996. There have been no documented violations of the State of Idaho air requirements
during the course of the Rl from 1991 to the present

2.5.3 Off-Plant Area
There have not been any enforcement actions relating to the Off-Plant area

C impl omplied with the requirem h C for the RI/FS.

3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

EPA developed a Community Relations Plan (CRP) for the Eastern Michaud Flats site. The CRP was

designed to promote public awareness of EPA activities and the investigations and to promote public
involvement in the decision-making process. The CRP summarizes the concerns of local citizens,
interest groups, industries, and local government representatives.

‘There have been a number of activities during the course of the RI/FS in an effort to keep the public
informed about the progress and the results of the work at the site. The following is a summary of these
activities:

June 6, 1997 Fact sheet: Public Comment Period Extension

May 13 & 14, 1997 Public Hearings conducted in Pocatello and Fort Hall, Idaho
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April 21, 1997
March 5, 1997
Sebt 10, 1995
August 16, 1995
October 28, 1993

September 29, 1993

March 9, 1993
April 15, 1992 -
December 23, i991
December 20, 1991

 FS Proposed Plan Fact Sheet

Idaho State Journal Article on Proposed Plan

Idaho State Journal Article on Risk Assessment Findings

Idaho State Journal Article oh Air Monitoring Findings

Fact Sheet on Pond Closure at FMC

Fact Sheet on first round of sampling results

Remedial Investigation Update

Remedial Investigation Update/Ground Water Monitoring Program
Current Site Activities/Description of Community Concerns

Community Relations Plan

September 1991 Introduction to Superfund Process Fact Sheet

January 23, 1991 Congressional Update: Special Notice Letters Sent to Potentially

- Responsible Parties .

The RI/FS was released to the public with the proposed plan in April 1997. The Proposed Plan, which
identified EPA’s preferred alternative, was mailed to individuals on the EMF mail list. All of the
documents mentioned above, as well as previous reports from earlier investigations, were made available
to the public in the Administrative Record located at the places listed below: :

Idaho State University Library
Government Documents Department
9th and Terry

Pocatello, Idaho 83209

U.S. Environmental Protection Agency
Region 10 :

Park Place Building .

1200 Sixth Avenue, 7th Floor Records Center
Seattle, Washington 98101

EPA published a notice of the availability of these documents in the Idaho State Journal and Shoshone
Bannock News on April 21, 1997. EPA met with the Shoshone Bannock Tribes Business Council on
January 14, 1997, and IDEQ on January 13, 1997, to discuss EPA’s Proposed Plan for cleanup and to
answer any questions. The public comment period on the Proposed Plan was held from April 21, 1997
to July 10, 1997. EPA held public meetings May 13-14, 1997, in Pocatello and on the Fort Hall
Reservation. At these meetings, representatives of EPA, FMC, and Simplot gave presentations on the
findings of the Rl and risk assessment and proposed plan, and then answered questions about the
proposed cleanup and remedial altematives under consideration. The Responsiveness Summary, which
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is Appendix B .of this ROD, contains EPA's responses to the written and oral comments that were
received during the comment period. This decision is based on the Administrative Record for this site.

EPA has kept local, state, tribal, and federal officials who could be affected by activities at the site
informed through frequent updates and briefings.

"EPA will continue to keep all interested parties informed aboht each significant step of the Superfund
process through the final decision and clean up of the Eastern Michaud Flats site.

4.0 SCOPE AND ROLE OF RESPONSE ACTION

. The FMC and Simplot Plants are operating facilities. Except as stated expressly in CERCLA, in the NCP,
or in this ROD, this ROD is not designed to either address the Plants’ ongoing operations or preclude or
in any way affect the need for FMC’'s and Simplot's ongoing operations to comply with other
environmental laws or regulations. The selected remedy assumes continued operation of the plants in
compliance with all Federal and State environmental requirements as well as any applicable closure
requirements in the event either plant ceases operation.

The remedy selected by EPA and documented in this ROD includes the remedial actions deemed
necessary for the site to protect human health and the environment. The risk assessment determined
that exposures to contaminated soils and ground water pose the greatest risks to human health and the
environment. The control of these risks is a principal part of the remedial actions described in the
selected remedy. Risks from inhalation of airborne contaminants are lower than from soil and ground
water but are still great enough to be of potential concern, particularly for plant workers. Implementation
of control requirements under the Clean Air Act will reduce plant emissions and reduce potentlal risks
from airborne contaminants.

All of the remedial actions are included in this decision, and no additional Operational Units or projects
are proposed. Therefore, this ROD can be identified as the "Final" ROD since no other protective
actions, except those otherwise referenced by applicable regulation (i.e., RCRA closures) or actions
being conducted by other regulatory programs, are necessary at this time. |n addition to this ROD, the
EPA Air and RCRA programs are actively involved in resolving a number of regulatory issues at the FMC
facility which have some bearing on the CERCLA work. These program activities are discussed briefly
below: :

441 Air

EPA has promulgated National Ambient Air Quality Standards (NAAQS) as authorized under Section 109
of the Clean Air Act (CAA). These standards are based on the latest scientific health information and are
designed to protect public health with an ample margin of safety. Areas violating any NAAQS are
required to develop a State Implementation Plan (SIP), which must include enforceable emission
limitations on sources of air pollution, to bring the area back into attainment. Portions of Power and
Bannock Counties in Idaho, including certain portions within the Fort Hall Indian Reservation, violate the
NAAQS for particulate matter exceeding regulatory criteria (PM,,) (particulate matter of 10 microns or
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less). EPA is responsible for developing a Federal Implementation Plan (FIP) for that portion of the PM,,
nonattainment area within the Reservation. (Simplot is subject to regulation under the Clean Air Act and
State Air permits under a State Implementation Plan (SIP) to Construct and Operate pursuant to IDAPA
16.01.1012 (Rules and Regulations for the Control of Air Pollution i

EPA’s Air Program anticipates publishing a notice of proposed rulemaking during 1998. Public meetings
and workshops will be scheduled to discuss the contents of the FIP control strategy. At the time of
proposal, the public will be provided a 60-day review and comment period. Promulgation of rules for the
FIP will occur after EPA has responded to the public comments. EPA fully anticipates that control
requirements for FMC in the FIP will help the area to attain the NAAQS. Full implementation of ali control
technologies at the FMC Plant may take up to four years after final rules are set, however, EPA expects
to see emission reductions and improvements in air quality within six months of finalizing the rule.

In addition to controls for PM-10 and Section 107 criteria air pollutants, FMC has been identified as a
source of certain hazardous air pollutants (HAPs) listed in section 112 of the Clean Air Act and will be
subject to Maximum Achievable Control Technology (MACT) by November 15, 2000. Unlike Section 107
air pollutants like PM-10, Section 112 HAPs are effective immediately upon the promulgation of an EPA
rule which links specific HAPs to specific types of facilities. These rules are therefore not subject to
implementation plans by a state, tribe or the federal government. A specific rulemaking linking type of
facility with specific HAPs is required because Congress listed 188 different HAPs in Section 112, and
a blanket requirement that every facility test to be certain they are meeting every one of them, would be
excessively expensive, time consuming and burdensome to-administer. Section 112 requires rules to
examine industrial processes and requires compliance with those HAPs the facility actually generates
based on its function. A Section 112 like regulatory process for PM-10 would have obviated the
SIP/TIP/FIP problem at FMC year ago, but EPA is no more able to apply Section 112 to FMC's PM-10
emissions than it is to apply Superfund. Because of the ongoing FIP development efforts, the findings
of the human health risk assessment, and the role of Superfund at operating facilities this ROD does not
include action for ongoing emissions from the plants.

4.2 RCRA

FMC is an operating facility regulated under the Resource Conservation and Recovery Act regulations
(RCRA) for management of hazardous waste. EPA implements these regulations on Tribal land
because even RCRA- authorized states, like Idaho, do not have jurisdiction. Currently, the various waste
ponds at FMC can be divided, for purposes of closure, into three broad categories which are discussed
below:

Current Ponds

The units where the RCRA operational and closure requirements are applicable include Ponds 11-16S,
8S, 8E, and 9E. These ponds either are currently in use, or have been in use since 1980, for
management of hazardous waste. The RCRA regulated units at FMC are subject to specific standards
for closure, characterization of releases, and ground water corrective action. RCRA closure requirements
at 40 CFR §265.111, require closure to: 1)minimize maintenance and 2)control, minimize or eliminate
releases to the extent necessary to protect human health and the environment after closure has been
completed. . :
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Former Ponds

The specific phossy waste ponds and calciner solids areas, which are the subject of this ROD (1S-7S,
. 1E-7E, 9S and 10S), received similar wastes as some of the current RCRA units. However, they were
taken out of service and closed long before the RCRA requirements became effective. Closure of these
pond areas was accomplished via a variety of mechanisms including excavation of some material,
oxidation of phosphorus, drying, and/or placement of soil or concrete covers. Table 1 provides a
historical summary of the former unlined ponds. Due to the time that has passed since these ponds were
closed, EPA has determined that the RCRA closure requirements are neither applicable nor relevant and
appropriate for CERCLA actions in these areas. The FS alternatives for these areas were designed to
reduce infiltration, prevent incidental ingestion, reduce exposure to radiation, and minimize maintenance.

Pond 8S

Pond 8S is a RCRA regulated unit and was the last unlined pond at FMC. Early Rl sampling data
indicated that this pond was a major contributor to ground water contamination with a release rate of 15.3
gallons per minute. In October 1953, a time critical removal under the CERCLA program for removal
of the hydraulic head and interim capping was initiated by FMC as a result of an EPA Action
Memorandum. The primary goal of the time critical removal was to reduce the hydraulic loading of the
waste to reduce the movement of arsenic, selenium, nitrate, gross alpha, fluoride, manganese and
phosphorus into the ground water. FMC proceeded with dewatering the waste, filling the pond with sand
and slag, and installation of an interim cap to achieve this goal. At that time, capping of the pond with
wastes in place was selected for two reasons: (1) proven technologies to deactivate the waste in a large
surface impoundment of this type did not appear to be available, and (2) the continued input of
contaminants to ground water warranted immediate action. FMC proceeded with dewatering the waste
and installation of an interim cap to achieve this goal. Final closure of this pond must be conducted in
accordance with the requirements at 40 CFR Part 265 Subpart G, which requires not only short term
reduction of risks, but also action to: (1) minimize maintenance and (2) control, minimize or eliminate
releases to the extent necessary to protect human health and the environment after closure has been
completed. Closure of this pond was managed by the CERCLA program up until 1997 when the RCRA
program took the lead for the final cap design.

5.0 SUMMARY OF SITE CHARACTERISTICS

Between 1991 and 1996, an RI/FS was performed to determine the nature and extent of contamination
at the site and provide sufficient data for the risk assessment. Using the results from previous
investigations and knowledge of the site, FMC and Simplot developed a sampling plan_ for
collecting/analyses of surface and subsurface soils, ground water, surface water, sediment, plants and
animals, and air. In addition, ground water modeling, air modeling and sampling of FMC and Simplot
products and by-products were conducted to develop a comprehensive understanding of the source and
fate of site contaminants. Details of these investigations are provided in the RI report.
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The major characteristics of the site and the nature and extent of contaminant releases are summarized
below by environmental media:

5.1 Geologic Setting

The EMF Site is located at the juncture between the Basin and Range physiographic province to the
south and the Snake River Plain to the north. The EMF Site is at the base of the northern slope of the
Bannock Range and extends onto the southeastern margin of the Michaud Flats.

The Michaud Flats is a portion of the Snake River Plain to the north and west of Pocatello, Idaho. The
Michaud Flats is a roughly elliptical area about nine miles long and five miles wide, bounded to the west
by Bannock Creek, to the north by American Falls Reservoir, to the east by the Portneuf River, and to
the south by the Bannock Range.

The stratigraphy of the Site area can be generally described as discontinuous layers of unconsolidated
sediments deposited on an erosional surface that was incised in volcanic bedrock. The sedimentary unit
immediately above the bedrock is a gravel derived from volcanic rocks. Overlying the gravel is varying
thicknesses of fine-grained silts, clays, and sands that form a discontinuous, semi-confining unit. The
fines are overlain by another coarse-grained unit, called Michaud Gravel, that consists of quartzite, chert,
and volcanic gravel, cobbles, and boulders (see Figure 4). Above the second gravel unit is a finer-

.grained unit that consists of interfingered silts, clays, and sands. In-the western part of the EMF Site

area, a separate but discontinuous third coarse-grained layer is present. Deposits of windblown silt
(loess) and a colluvial silt layer of variable thickness mantle the study area. The loess layer ranges from
2 to more than 100 feet thick at the EMF facilities, and is calcareous. To the north and east of the
facilities, the Michaud Gravel occurs in scoured channels, and the fine-grained layers present in the
western and central areas of the facilities are generally absent to the east.

. 5.2 Hydrogeology

Within the Michaud Flats area, the aquifer system can be divided into a shallow aquifer and a deeper

~aquifer. The shallow aquifer.is Michaud Gravel which is typically overlain by a silt aquitard, but is locally

unconfined. Hydraulic conductivity in the shallow aquifer ranges from 30 ft/day to 1,000 feet per day.
The deeper aquifer contains the gravel and volcanics of the Sunbeam and Starlight Formations, and the
Big Hole Basalt. The deeper aquifer is the primary water-producing aquifer within the Michaud Flats Area
with a hydraulic conductivity ranging from 30 feet per day to 340 feet per day. The deeper aquifer
underlies the American Falls Lake Beds, the regional aquitard between the shallow and deeper aquifers.
Ground water that flows into the deeper aquifer system discharges to the Portneuf River (via springs and
base flow contribution), American Falls Reservoir, or to one of the numerous springs and seeps in the
Fort Hall Bottoms. Agricultural, industrial, and domestic water supply wells extract ground water from the
regional (deeper) aquifer. :

The Portneuf River, which flows along the old track of the Bonneville Floods, is underlain by the very
coarse, permeable Michaud Gravel. The Portneuf River exhibits a transition near the Interstate 86 (1-86)
bridge from a losing stream in its upstream portion to a gaining stream. The gaining section of the
Portneuf River is associated with numerous springs and a large flux of ground water that occurs as base
flow. _ .
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Ground water enters the site from the Bannock Hills south of the site and from the Michaud Flats north
and west of the site. The two flows converge and commingle beneath the FMC facility and then leave
the site, moving in an east-northeasterly direction toward the Portneuf River. Figures 8 and 9 depict the
contours of shallow and deeper ground water elevations in the vicinity of the Plants. Upon reaching the
river, the ground water that had flowed under the site either discharges to the river or meets and mixes
with a high-volume, high-velocity flow of ground water that moves down the Portneuf River valley to the
southeast of the facilities. The latter flow dilutes and carries the ground water from beneath the site in
a northwesterly direction parallel to the river channel, out into the Fort Hall bottoms northwest of the site.

Withdrawal rates for irrigation wells in the deep aquifer throughout the Michaud Flats are approximately '

1,000 g.p.m. The FMC production wells have a total combined flow rate of approximately 875 g.p.m.
Extraction from Simplot production wells is about 3,300 to 4,000 g.p.m. combined flow. The Simplot and
FMC production wells are located below the American Falls Lake Bed (AFLB) and create cones of
depression in the deeper aquifer. When the FMC and Simplot plants cease operations and no longer
extract ground water most of this extracted ground water will discharge to the Portneuf River. It is
currently unclear what effect cessation of pumping would have on ground water contaminant
concentrations and migration. o

5.3 Surface Water Hydfology

Major surface water features of the region include the Snake River, Portneuf River, and the American
Falls Reservoir. The reservoir is an impoundment of the Snake and Portneuf Rivers and Bannock Creek,
among others; both rivers discharge into the reservoir at its east end.

The Portneuf River flows from southeast to northwest through the region and passes northeast of the
Simplot Don Plant. Michaud Creek passes the FMC facility to the west. Surface water in the EMF study
area also includes numerous springs and associated spring drainage channels along the Portneuf River.

5.4 Climate

The EMF region climate is semi-arid, characterized by a wide range of temperatures. The warmest
temperatures generally occur from June through August (daily mean maximum temperature 84.1°F), and
the coldest temperatures occur from December through February (daily mean minimum temperature of
17.8°F). The highest and lowest temperatures recorded at the Pocatello Municipal Airport were 104°F
in August 1969, and minus 33°F in February 1985, respectively.

The annual mean precipitation for the region is 10.86 inches per year, with the greatest amount of
precipitation occurring during the spring. The mean potential evaporation is 29.76 inches for the 3-month
summer period and 3.36 inches for the winter months. The areal and seasonal distribution of
_precipitation also influences hydrogeologic characteristics. Precipitation patterns in this region are
strongly linked to topography, with larger amounts of snow and overall precipitation falling at higher
elevations. The higher elevations (i.e., the Bannock Range and Pocatello Range) serve as recharge
areas for aquifers in the valleys.

The prevailing wind direction is from the southwest; however, a strong secondary flow emerges from the
Portneuf River valley, particularly under valley wind conditions. It then flows past the site and moves out
into the flats to the northwest. In addition, the air monitoring results and the surface soil concentration
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patterns suggest that the complex terrain at the site can produce wind patterns that carry appreciable
amounts of site-related contaminants to the west-southwest, the prevailing upwind direction, at least as
far as the Michaud Creek area. The annual average wind speed is 10.2 miles per hour (mph), though
the area occasionally experiences stagnation conditions, particularly during the winter months.

The combination of the arid climate, strong winds that can mobilize fugitive dust from unprotected soils,
stagnant conditions that can trap airborne contaminants, and air poliution sources; including the site and
other sources, has resuited in airborne contaminant concentrations that occasionally have exceeded
acceptable levels. This has lead to the Pocatello area being designated a PM,, nonattainment area.

5.5 Ecosystems and Species of Concern

A variety of habitats.and vegetation exist in the vicinity of the site as shown in FIGURE 13. There are
also a number of species of concern in the vicinity of the EMF Site. A complete discussion of ecosystem
types and wildlife is provided in the Ecologic Risk Assessment, which also includes identification and
discussion of listed species and designated wetlands. :

Native upland ecosystem characteristic of the semi-arid temperate climate of southeastern Idaho is
prevalent in the site area. The high plateau of the Michaud Flats and the foothills of the Bannock Range
support sagebrush steppe communities dominated by sagebrush and a variety of other shrubs and
grasses. This community is replaced with juniper woodlands and cliff/cave/canyon communities at higher
elevations. Extensive cultivated agricultural areas are also located near the site, comprising
approximately 40% of the EMF Site area.

Wildlife typical of sagebrush steppes is abundant in the site area and includes small mamméls such as
the deer mouse, large herbivore such as the mule deer, carnivores such as the coyote, raptors such as
the red-tailed hawk, gallinaceous game birds such as the sage grouse, and numerous species of
songbirds.

Aquatic and wetland communities are well-developed in the site vicinity. According to the National

Wetland Inventory (NWI) maps of the United States Fish and Wildlife Service (USFWS), the Portneuf

River channel, the river's associated riparian corridor, and the Fort Hall Bottoms are designated wetlands.
Other wetlands include areas along Michaud Creek and other locations. The Portneuf River supports
an extensive riparian community dominated by willow, red-osier dogwood, and other scrub/shrub riparian
vegetation. This riparian zone is an important source of food, cover, and nesting sites for many wildlife
species such as songbirds and piscivorous birds. The riverine, open-water, and mudflat habitats of the
Portneuf River and American Fails Reservoir are significant nesting and wintering habitats for waterbirds.
Thousands of individuals of numerous migratory bird species use areas in and near the site, particularly
the Fort Hall Bottoms. Common species of migratory birds include waterfowl such as ducks, geese, and
swans; colonial birds such as pelicans, herons, shorebirds, and gulls; and raptors.

Eleven species of concern listed as endangered, threatened, and rare are reported to occur in the site
area. The bald eagle and the orchid Ute Ladies'-tresses are listed as threatened and the peregrine falcon
is listed as endangered under the Endangered Species Act. A wintering population of bald eagles is
listed by the State of Idaho and by the USFWS as endangered in Idaho. The remaining species of
concern are identified as State of ldaho Special Concern species and/or are identified as federal
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Category 2 species, which indicates they are being considered for listing as a threatened or endangered
species.

5.6 Key Remedial Investigation Findings

Phosphate ore is the primary raw material for both the FMC and Simplot facility operations.
Contaminants identified through Rl sampling and analysis of environmental media are primarily linked
to constituents of the phosphate ore and sulfur and nitrogen which is used in the Simplot process. Table
2 shows the ratios of concentrations of constituents in phosphate ore relative to local background soils.
No contamination was found to be associated with the relatively small amounts of reagents, catalysts and
fuels used by the facilities. Therefore, the feasibility study focused on the various phosphate ore-based
products, byproducts, wastes, and emissions for each facility.

The primary: constituents of the phosphate ore are calcium, phosphorus and fluoride. The ore also
contains trace concentrations of other elements including antimony, arsenic, beryllium, boron, cadmium,
chromium, copper, Lead-210, mercury, molybdenum, nickel, selenium, silver, thallium, uranium-238,
vanadium, and zinc. Key findings pertaining to the nature and extent of contamination, source
contribution, and contaminant fate and transport are summarized below for each environmental medium.

5.6.1 Soils and Solids

During the RI both surface and subsurface soil samples were collected over a large area of the site.
Figure 16 shows the surface soil sampling locations. A number of factors have contributed to the soil
contamination patterns observed at the site:

. Raw materials and waste materials have been deposited at various locations at
- both Plants; ' _
. Old wastewater storage and treatment ponds that contained settled solids have

been closed and regraded, with the settled solids left in place in some cases;

« _ Waste materials, mainly slag and gypsum, have been used extensively as fill and
to surface roadways;

. Infiltration of wastewater has carried contaminants down into subsurface' soiis
beneath the gypstack and at the locations of unllned ponds where sustained
hydraulic heads existed; and

. Airborne contaminants have been deposited on the ground surface.

The key RI findings with respect to nature and extent of EMF Site-related Contaminants in soils are as
follows:

. Soil Contaminants of Concern (COCs) are principally derived from phosphate ore, which
contains phosphorus, fluoride, arsenic, beryllium, cadmium, chromium, vanadium, zinc,
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uranium-238 (and its decay products) and other elements. The frequency of detection
of contaminants in soils at the site, are shown in Tables 3 and 3A.

. Although the presence of phosphate ore-based products, byproducts and waste materials
are common within the FMC and Simplot Plants, the Contaminants in these materials are
not prone to migrate to underlying soils and ground water in areas where a sustained
hydraulic head does not exist. ' :

. The underlying soils at the facilities have been contaminated primarily in those areas
where a sustained hydraulic head was or is present, or where materials have been
integrated into the fill.

. Deposition of airborne materials such as cadmium, fluoride, radium, and zinc has occurred
iin the Plant and Off-Plant Areas since the Plants began operation. Underlying soils have
‘not been influenced in the Off-Plant area. Figures 17 and 18 depict the cadmium and
“fluoride concentrations in surface soils.

. The radionuclides of potential concern at the EMF site are natural uranium (U-235 and U-
238) and thorium, which originated as constituents of the phosphate ore processed at the
site, and daughter radionuclides produced by the disintegration of the uranium and
thorium. However, because U-238 is much more abundant in the ore than U-235 or
thorium, U-238 and its daughters appear to be the radionuclides of greatest concern at
the EMF site. Table 4 shows the locations where gross alpha activities were measured
above the soil screening level (based on 41 pCi/G soil gross alpha activity and 4pCi/l
radon level) in subsurface soil at Simplot (a comparable table was not available for FMC).

. The native soils at the site are generally alkaline (pH of 7 or higher) because of their

calcareous nature. This is consistent with most soils in the arid regions of the western

. United States. This is significant, as alkaline soils tend to retain metals and prevent their
migration through soil horizons to ground water.

5.6.2 Ground water

During the RI, approximately 77 monitoring wells were installed which are. shown in Figure 19. Ground
water within the FMC and Simplot Plants flows generally north and northeast from the facilities and is
either captured by facility production wells in the lower aquifer or flows northward along a relatively
narrow path to-eventually discharge to springs/river north of 1-86.

Ground water flow from the facilities (i.e., containing EMF-related Contaminants) is small in comparison
with the flux in the regional or deeper aquifer. The combined shallow aquifer flux from the EMF facilities
was calculated from the RI flow model as 4.5 cfs. This discharge is only about 20 percent of the total
calculated flow in the shallow aquifer from all sources (21 cfs) and a very small fraction of the estimated
average ground water discharge to-the Portneuf River in the gaining reach north of the S|mplot facility
(approximately 200 cfs).

The key RI findings with respect to nature and extent of EMF Site-related Contaminants in ground water
are as follows:
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Contaminants have been released to ground water throughout the FMC and Simplot Plant
areas. Contaminants that have been measured in the ground water at levels above the
Safe Drinking Water Act Maximum Contaminant Levels (MCLs) include the following:
antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nicket,
selenium, thallium, gross alpha, and gross beta (Table 5 provide a summary of the
ground water analytical results at the site). These concentrations decline with increasing
distance from the Plants and meet MCLs in the Off-Plant area (see Figure 20 depicting
arsenic concentrations in the shallow aquifer throughout the plant areas). Current
evidence suggests that the area of ground water- contamination is not expanding and
contaminant concentrations are not increasing.

Contaminants have been primarily transported to the shallow ground water system
underlying the facilities from unlined impoundments and ponds. At sources where there
is no sustained hydraulic head, downward migration of contaminants is limited. The
contaminants transported by this process are mainly monovalent cations such as sodium,
potassium, and lithium; metals and transition elements capable of forming oxyanions such
as arsenic, boron, phosphorus, selenium, sulfur, and vanadium; and, soluble anions such
as chloride. '

The predominant mechanisms controlling contaminant concentrations in ground water are
attenuation in the vadose zone and advective mixing, where the EMF Site-influenced
shallow aquifer flow merges with the large volume of ground water flowing through the
Michaud Flats and Portneuf River ground water systems (see Figure 21 showing the

~ground water flow at FMC). Although slightly elevated concentrations of contaminants

were detected in the upper portion of the deeper aquifer near source areas, in most areas
ground water movement is upward from the deeper aquifer to the shallow aquifer, thereby
limiting the downward migration of contaminants to the deeper aquifer.

Shallow ground water from the Simplot and FMC Plants discharge to the Portneuf River.
However, there does not appear to be any measurable effect on surface water quality
downstream of the discharge attributable to the Plants other than small increases in some
major ion concentratlons :

5.6.3 Surface WaterISedlments -

There are no active water courses within the Simplot and FMC Subareas. Runoff is controlled in these
areas and evidence of recent erosion is not present. The process operations of the facilities are for the
most part a closed loop, and the only active surface discharge to the Portneuf River is the Industrial -
Waste Water (IWW) ditch which carries cooling waters from FMC operations. The key RI findings with
respect to nature and extent of contamination, source contribution and Contaminant fate and transport
in surface water/sediments are as follows:

The primary migration pathway for contammants to surface water is via ground water
discharge to the Portneuf River and adjacent springs.

Although contaminants from the site do enter the surface water pathway through the
ground water pathway, the contribution is negligible in terms of concentration and load
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compared to the loads from the river upgradient of the site and the influx of nonsﬂe influenced ground

water.

5.6.4 Air

The IWW ditch is the only active surface water discharge from the facilities. Samples from
a boring on the bank of the ditch showed elevated levels of several COPCs. A grab
sample of water in the ditch taken in 1992 contained elevated levels of selenium, gross
alpha, orthophosphate, fluoride, and several other parameters. Subsequent sampling in
July 1993 showed the water in the ditch met drinking water standards. FMC attnbuted

the elevated concentrations in 1992 to a plant upset. '

Erosion of soils containing site related contaminants and air deposition of contaminants
on the Portneuf River were not found to be significant transport pathways to surface
water. :

Four trace elements detected in surface water were selected for being of potential
concern te aquatic and semiaquatic biota - mercury, selenium, silver, and vanadium.
Elevated levels of these COPCs were detected at varlous springs and Portneuf River
locations.

_COPCs'in sediments include: cadmium, fluoride, mercury, and selenium because of their
potential toxicity to fish and wildlife and tendency to mobilize in the aquatic food chain.
Cadmium in particular was found to be 2.5 times higher in the Portneuf River Delta at the

Fort Hall Bottoms than at a similar location on the Snake River.

The region is an arid zone with varying topography. Regional air movement is generally from the
west/southwest, with localized wind flow patterns controlled by the topography. The EMF Site is located
in a nonattainment area for PM,, During the Rl an air monitoring program was set -up with seven
monitoring locations around the site. These locations are shown in Figure 22. The key Rl findings with
respect to air are as follows:

During the RI, airborne contaminant concentrations were measured at seven locations
around the site for up to one year. The highest concentrations of all of the COPCs, except
lead-210, were found at Station 2, which was located just outside the FMC fence Ime
south of Highway 30.

Concentrations of arsenlc cadmium, total chromnum total phosphorus, Iead 210,
polonium-210, thorium-230, and uranium were observed above regional background
levels. Table 6 provides a summary of the air analytical results. . :

Ambient air concentrations of contaminants decline beyond the FMC and Simplot Plant
boundaries. '

Over the last several years, major changes in ore handling at the Simplot Plant and other

operational changes at both Plants have reduced airborne emissions.
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. More recent air monitoring data collected by the EPA and Shoshone Bannock Tribe show
that maximum particulate emissions from the Plants may be as much as three times
higher than maximum values measured during the Rl and recent average values are
approximately 50% higher than that measured during the Rl.

5.6.5 Terrestrial and Aquatic Investigations

Due to the minimal contact and use of the Plant areas by wildlife, the focus of the risk assessment was
on ecosystems in the Off-Plant areas. The key findings of the ecological investigations are as follows:

Detailed ecological investigations of the EMF Site were conducted in September and October of 1994,
to provide site-specific, supplementary data for the ecological risk assessment. Uptake of COPCs in -
terrestrial food chains was investigated by chemically analyzing co-located samples of soil, sagebrush,
grass (thickspike wheatgrass), and small mammals (deer mouse) in sagebrush-steppe habitats, and
co-located samples of soil and shrubs (Russian olive) in riparian habitats. The nature and extent of
sediment contamination was investigated in depositional areas of the Portneuf River delta at the

-American Falls Reservoir. Samples were chemically analyzed for cadmium, fluoride, zinc and other

contaminants. Laboratory toxicity testing was conducted by the Companies with contaminated sediment
collected from the Portneuf River at the IWW outfall. All sampling activities were statistically designed
to allow comparison of site-related contamination with unaffected reference areas.

The results of the aquatic investigations demonstrated that cadmium is elevated approximately 2.5 times
background in depositional sediments of the Portneuf River delta (see Table 7 ). However, the chemical

- analysis showed that the majority of cadmium is strongly bound to sediments and, thus, is not in a

bioavailable form. In addition, based on the Company study? sediment from near the IWW outfall was
not toxic to laboratory test species of selected benthic invertebrates. Moreover, no other contaminants
were found in Portneuf River delta sediment at levels significantly above background or levels of concemn.
Therefore, potential risks of adverse effects of sediment contamination on benthic life are expected to
be minimal.

.The results of the terrestrial ecological investigations for soil, vegetation, and deer mice as compared to

background are summarized in Tables 8-10. The results demonstrate that cadmium, fluoride, and zinc
are elevated in riparian and upland soils and in plant tissue samples, and that cadmium and fluorides are
elevated in small mammal tissue samples collected near the site. Fluoride concentrations in vegetation
appeared to be related to current fluoride emissions which are deposited on plant surfaces and absorbed
in gaseous form by plants. There was no correlation between fluoride concentrations in soil and fluoride
concentrations in vegetation. '

in general, the data confirm that the mobility of cationic metals such as cadmium and zinc is limited by
the arid, high-pH soils of the site vicinity. Hence, concentrations of COPCs are much reduced in the
terrestrial food chain compared with their concentrations in soil. In addition, it is likely that soil
contamination at the site is confined to the surficial soil horizon.

2 While this study was conducted independently by the Companies without direct EPA
oversight previous studies of benthic life in the Portneuf River confirm the findings.-
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6.0 SUMMARY OF SITE RISKS

CERCLA response actions at the Eastern Michaud Flats site as described in this ROD are intended to
protect human health and the environment from current and potential future exposure to hazardous
substances found at the site. '

To assess the risks posed by site contamination, a "Baseline Human Health and Ecological Risk
Assessment," (Risk Assessment) was prepared by E&E, a contractor to EPA. The Risk Assessment
assumes that there is no site cleanup.

6.1 Human Health Risks
6.1.1 Approach to Human Health Risks

An assessment of the risks to human health involve a five-step process: identification of contaminants
of potential concern (COPCs), an assessment of contaminant toxicity, an exposure assessment for the
population at risk, quantitative characterization of the risk, and an analysis of uncertainty.

6.1.2 Conceptual Site Model

Individuals potentially exposed to site-related contaminants include current and potential future site
workers and nearby residents. Figure 23 shows the conceptual site model for human exposure. The
principal current and/or potential future exposure pathways are:

. Inhalation of airborne contaminants;

. Dermal contact with, and incidental ingestion of, contaminated soils and waste
materials;

. External radiation exposure from contaminated soils and waste materials;

. Ingestion of homegrown produce grown in contaminated soils (nsks estimated
based on uptake of contaminants by plant roots;

. Use of contaminated ground water as a source of drinking water; and

. Ingestlon and dermal contact with contaminated surface water and consumption

of fish from those waters.

Both the FMC and Simplot Plants are operating facilities enclosed by perimeter fences with controlled
access. Normally, only Plant employees and authorized visitors can gain access to the facilities.
Trespassing may be possible, but trespassers have rarely been seen at either Plant. Together, the two
Plants currently employ approximately 1,000 people.

Under current conditions, individuals who experience exposure at the Plants appear to be limited to Plant
workers. Current workers could be exposed to contaminants through incidental ingestion of soils,
inhalation of contaminated air, and external exposure to gamma radiation from contaminants in soil and
waste materials. Contaminated ground water is not used as drinking water at either Plant. The FMC
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Plant obtains its drinkiﬁg water from wells in the deep aquifer which currently meets MCLs. Employees
at the Simplot Plant use bottled water. : '

Residents living around the site are the individuals likely to experience the greatest exposures to site-
related contaminants in the Off-Plant areas. Currently, the nearest residence is approximately 1/4 mile
north from the FMC Plant Area (see Figure 24 for the existing residential areas). Site-related
contaminants are found in surface soils throughout much of the site as a result of the migration and
deposition of airborne particles. Residents could be exposed to site-related contaminants by breathing
contaminated air, through incidental ingestion of contaminated soil, and by exposure to gamma radiation
from radionuclides deposited on the soil. In addition, many residents of the area consume homegrown
produce, and some consume homegrown beef. Currently, there are no residences in areas where
ground water has been contaminated by the site. Therefore, use of ground water as drinking water is
not a complete exposure pathway for current residents of the site, but it could be a potential future
exposure pathway if existing wells affected by site-related contamination were returmed to service, if new
wells were installed in the contaminated area, or if the plume were to expand or shift and thereby affect
presently unaffected existing or future drinking water wells.

6.1.3 Background Concentrations

Many of the metals, other inorganic chemicals, and radionuclides that constitute the principal
contaminants at the site also are natural constituents of soil, ground water, surface water, and sediment.
Therefore, it was necessary to determine what the natural background concentrations were in the various
media in order to determine whether concentrations measured in samples were consistent with natural
levels or due to contamination. For soils, background values were obtained by determining the 95th
percentile concentration of local subsurface soils. Ground water background values were determined
from the 95th percentile concentration in wells determined to be either hydrological upgradient or cross
gradient from potential site-related contamination sources and free of site related influences. For air,
background was obtained from determining the 95th percentile from air monitoring data collected at
Station 6 (background location). '

6.1.4 Contaminants of Potential Concern

An initial screening analysis was done, using information available at the time, to identify the
contaminants of potential concern (COPC). This screening involved two steps. In the. first step,
contaminants were selected based upon a very conservative estimate of potential health risk. Maximum
concentrations of chemicals in media (e.g., soil, air, and ground water) at the site were compared to
conservative risk-based concentrations. These risk-based concentrations were derived using standard
EPA exposure assumptions assuming residential exposures in the Off-Plant area and industrial
exposures for the Plant Areas; acceptable cancer risk levels-of 1x107 for soil and 1x10°® for water; and
acceptable HQs of 0.1. Tables 11-13 "show the screening criteria for soils, ground water, and air,
respectively. '

The second step in the selection of COPCs was a more refined screening which narrowed the list of
COPCs by considering factors such as frequency of occurrence of each COPC, detection limits, and
background concentrations for inorganics only.
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The list of COPCs? for soil, air, and ground water developed for the Risk Assessment are shown in Table -
14. The potential for these COPCs to impact health was further evaluated using more realistic and site-
specific exposure assumptions. '

6.1.5 Toxicity Assessment

The toxicity assessment presents the toxicity data for the COPCs at the EMF site and provides an
estimate of the relationships between the extent of exposure to the COPCs and the likelihood and/or
severity of potential adverse health effects. The EMF site has both chemical and radiological
contaminants that exert their toxicological effects in different ways and require different assessment
_approaches. :

Toxicity information is provided in the Risk Assessment for the COPCs. Generally, cancer risks are
calculated using toxicity factors known as slope factors (SFs), while noncancer risks are assessed using
reference doses (RfDs). Tables 15 - 17 show the toxicity values for carcinogens, noncarcinogens, and
radionuclides. '

6.1.5.1 Quantitative Indices of Toxicity

Quantitative indices of toxicity were compiled for the dose-response assessment that was used in
estimating the relationship between the extent of exposure to a contaminant and the potential increased
likelihood and/or severity of adverse effects.

The following EPA sources were used to obtain toxicity values: _

. The Integrated Risk Information System (IRIS)-computer database. This is the
preferred source of toxicity values because these data are the most recent EPA
criteria available and have been reviewed extensively by EPA;

. The Health Effects Assessment Summary Tables (HEAST). These tables were
consulted if a toxicity value was unavailable on IRIS. EPA's Environmental Criteria
and Assessment Office (ECAQO) established these values for use in risk
assessments; and -

. EPA's Environmental Criteria Assessment Office.

EPA developed Slope Factors (SFs) for estimating excess lifetime cancer risks associated with exposure
. to potential carcinogens. ‘SFs are expressed in units of (mg/kg-day)' and are multiplied by the estimated
intake of a potential carcinogen, in mg/kg-day, to provide an upper-bound estimate of the excess lifetime
cancer risk associated with exposure at that intake level. The term "upper-bound" reflects the
conservative estimate of the risks calculated from the SF. Use of this approach makes underestimates
of the actual cancer risk highly unlikely. SFs are derived from the results of human epidemiological

3 Other contaminants may be added to this list if new analytical methods become a\/ailable
(such as for P,) or new information indicates other contaminants pose a potential risk.
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Table 14
SUMMARY OF COPCs BY MEDIA

l_ Chemical Soil Groundwater Al®
Aluminum X
Antimony X
Arsenic X X X
Beryllium X X
Boron X X
Cadmium X X
Chromium X
Crystalline Quartz X
Fluon'de‘ X X X
Gross alpha x? x?
Gross beta x? x?
Lead-210 X X
Manganese X X
Mercury X X
Nickel X X X
Nitrate X
P'hosphoms -~ X
PMyq X
Polonium-210 X * X
Potassium-40 X °
Radium-226 2 X
Radon ac
Selenium X X X
Silver X X
Tetrachloroethene X
Thallium X
Thonum-230 2 ° X
Trichloroethene X
Uranium-234 4
Uranium-238 X 8 X
Vanadium X X
Zinc X X

b {ndividual radionuclides potentially responsible for elevated gross alpha and gross beta levels are also COPCs.
Chemicals that exceeded background concentrations and lacked inhalation toxicity criteria (reference concentrations
and inhatation unit risks) were retained as COPCs.

Retained as a COPC mainly for evaluation of potential radon infiltration into buildings under atternate future commercial
or industnal uses of the site. ’ . :

COPC = Contaminant of potential concem.



studies, or chronic animal bioassay data, to which mathematical extrapolation from high to low doses,
and from animal to human studies have been applied.

EPA developed Reference Doses (RfDs) to indicate the potential for adverse health effects from
exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-
day, are estimates of lifetime daily exposure for humans, including sensitive subpopulations likely to be
without risk of adverse effect. Estimated intakes of contaminants of concern from environmental media
(e.g., the amount of a contaminant of concern ingested from contaminated drinking water) can be
compared to the RfD. RfDs are derived from human epidemiological studies or animal studies to thCh
uncertainty factors have been applied.

6.1.5.2 Combining Radionuclide and Chemical Cancer Risks

The methods used by EPA for estimating cancer risks from exposure to chemical and radionuclide
carcinogens are similar in their general approach, but differ significantly in some of their details. One
important difference is in the way toxicity values (i.e., SFs) were developed. For both radionuclides and
- chemical carcinogens, SFs are obtained by extrapolating from experimental and epidemiological data.
However, for radionuclides, human epidemiological data usually form the basis of the extrapolation, while
for many chemical carcinogens, laboratory experiments are the primary basis of the SF extrapolation.
Another even more fundamental difference between the two is that SFs for chemical carcinogens
generally represent an upper bound or 95% confidence limit value, while radionuclide SFs are best
estimates or central tendency values. In light of these differences, the two sets of risk estimates are
tabulated separately in the risk assessment. -

_ 6.1.6 Exposure Assessment

The exposure assessment characterizes the exposure scenarios, identifies potentially exposed
populations and their exposure pathways and routes of exposure, and quantifies exposure in terms of
chronic daily dose (mg/kg/day or milligrams of contaminant taken into the body per kilogram of body
weight per day). EPA Superfund guidance recommends that both RMEs (reasonable maximum
exposures) and average exposures be calculated in site risk assessment. RME exposures are calculated

using assumptions that result in higher than average exposures to ensure that the risk assessment’

results are protective of the reasonably maximally exposed individual. For this risk assessment, RME
and average exposures (identified as the central tendency ( CT)) were quantified by using Region 10 EPA
default exposure factors (e.g., body weight, contact rate, exposure frequency and duratlon) with site-
specific exposure point concentrations.

Exposure and risk estimates were calculated for all of the chemicals and radionuclides selected as

COPCs for an environmental medium for every sampling location using the 95% Upper Confidence Limit -
(UCL) of the arithmetic mean of the concentrations measured at those locations. Because some of the

concentrations of some of the COPCs were at or close to background levels at many of the locations
evaluated, the exposures and risk associated with background concentrations also were calculated for
each exposure scenario for comparison:

For workers, only RME exposures were calculated since default exposure factors were not available.
For residents site-specific information was used in estimating intake factors for consumption of

homegrown produce. - Potential residential exposures from the other pathways were estimated using
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EPA’s standard default exposure factors. Categories of workers selected for the risk assessment and
the exposure factors used in the risk assessment were based on information provided by FMC and
Simplot.

6.1.6.1 Alternate Future Uses of the FMC and Simplot Plants

Both Plants are currently expected to continue operations for the foreseeable future; however, one or
both plants could cease operations and be converted to an alternate use. Because of the industrial
nature of the plants and the large amount of waste materials at the facilities, future residential use of the
Plant areas was considered unlikely. A more likely future use would be some alternate commercial or
industrial use. Under such a future use scenario, a worker at the redeveloped site would probably have
the greatest potential exposure to site contaminants. Accordingly, the potential exposure of a
hypothetical future site worker was evaluated to assess the risks the Plant area could pose in the future
if it were to be converted to a different use. The exposure pathways for the hypothetical future plant
worker were assumed to be the same as those for current workers, with two additions. Because the site
is not served by a public water supply system, ground water might be used as a source of potable water,
in which case future plant workers could be exposed to contaminants in ground water. In addition, during
Plant redevelopment, new buildings could be constructed in areas having elevated levels of radio-
nuclides in the soil. Workers using such buildings could be exposed to elevated levels of radon in indoor
air that infiltrated the buildings from the adjacent soil.

6.1.7 Risk Characterization

For carcinogens, risks are estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to the specific carcinogen. Excess lifetime cancer risk is calculated
by multiplying the SF (see toxicity assessment, section 6.1.2) by the quantitative estimate of exposure,
the "chronic daily intake." These risks are probabilities generally expressed in scientific notation (e.g.,
1x10®). An excess lifetime cancer of 1xt0 indicates that an individual has a one in one million
(1:1,000,000) chance of developing cancer as a result of site-related exposure to a carcinogen under the
specific exposure conditions assumed. :

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a specified
time period (lifetime) with a RfD (see toxicity assessment section above) derived for a similar exposure
period. The ratio of exposure to toxicity is called a hazard quotient (HQ). Hazard quotients are
calculated by dividing the exposure by the specific RfD. By adding the hazard quotients for all COPCs
that effect the same target organ (liver, nervous system, etc.), the hazard index (HI) can be calculated.

The RME provides a conservative but a realistic exposure scenario for considering remedial actions at
a Superfund site. Based on the RME, when the excess lifetime cancer risk estimates are below 1x10?,
or when the noncancer Hl is less than 1, EPA generally considers the potential human health risks being

" below levels of concern. Remedial action may be warranted when excess lifetime cancer risks exceed

1x10* (one in ten thousand) and Hls exceed 1.0. Between 1x10® and 1x10%, clean up may or may not
be selected, depending on individual'site conditions including human health and ecological concerns.

The following discussion summarizes the cancer and noncancer risk characterization results for the
Eastern Michaud Flats Superfund site.
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6.1.7.1 Residential Areas
6.1.7.1.1 Near Plant Areas

As discussed earlier, an area north of the FMC and Simplot fence lines was evaluated in the risk
assessment for possible residential use. Because of its proximity to the Plants, it seems unlikely that

any residences would be constructed there in the future. In addition, most of the land in this area is-

owned by FMC or Simplot, and deed restrictions barring residential use have already been or will be
placed on these parcels. Nevertheless, all of the residential exposure pathways in this area have
potential Incremental Carcinogenic Risks (ICRs) and HQs substantially above benchmark levels (cancer
risk of 1x10®.or a HQ quotient of 1) in the Northern areas of the FMC and Simplot plants and south of
I-86, and the exposure point concentrations are all well above background levels. The highest potential
cancer risks are for external radiation exposure from soils (ICRs from 4.5x10* to 4x10®) and potential
use of contaminated ground water as drinking water (chemical ICRs - 1.7x10* to 9.5x10™ due to arsenic;
rad ICRs - 1.5x10° to 9.5x10° due to lead-210, estimated from gross alpha). The ICRs for inhalation of
airborne contaminants are also elevated in this area (Air Monitorin:; Station 2: chemical ICR - 1.5x10°
due to cadmium, chromium (V1), and arsenic; rad ICR - 6.0x10° due to polonium-210).

6.1.7.1.2 Existing Residential Areas

In the existing residential area'é, shown in Figure 24, the incremental i'adiological cancer risks for the
exposure pathways arising from soil are due mainly to external radiation exposure and, for the RME case,
fall between 1x10™ and 1x10° throughout much of the area. Table 18 summarizes the radionuclide

cancer risks in existing residential areas and Table 19 summarizes the radiological carcinogenic risks to

residents from-soil and vegetation. At some locations the exposure point concentrations are comparable
to background levels, but at the locations with the higher ICRs the exposure point concentrations are at
least 1.5 times background levels. Figures 25-27 show Off-Plant areas were radionuclide activities
exceed 1x10* to 1x10° incremental risks. '

The incremental chemical cancer risks from the soil pathways range from about 1x10°® to 8.4x10° and
are mainly due to arsenic. Table 20 summarizes the chemical cancer risks in existing residential areas.
The exposure point concentrations giving rise to these risks are comparable to background levels at most
locations, but the locations with the higher ICRs have exposure point concentrations 1.5 to 2 times
background.

IHQs exceed 1 for the residential soil pathways for antimony, boron, cadmium, fluoride, mercury,
vanadium, and zinc. Table 21 summarizes the noncarcinogenic risks to residents from soil and
vegetation. The IHQs for cadmium are substantially above 1 at several locations (see Figure 28). The
exposure point concentrations of cadmium are due to consumption of homegrown produce.

New information on the quantities of homegrown produce items consumed became available after the
HHRA for the EMF site was completed. This information lead EPA to reevaluate the estimates of
exposure to site-related contaminants from consumption of homegrown produce and the associated risks.
The revised consumption rates, which are approximately 2 to 3 times lower than the original estimates,
are believed to more realistically reflect the actual quantities of homegrown produce items likely to be
consumed by residents of the Pocatello area. -Only the estimated cadmium exposures were quantitatively
reevaluated because cadmium was the only COPCs for which the IHQs for this pathway exceeded 1 in
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existing residential areas. The estimated exposure to the other COCs would also change in proportion
to the estimated changes in the cadmium exposures. Revised estimates of the incremental hazard -
quotients for cadmium exposure from consumption of homegrown produce are reflected in Table 22. In
the existing residential areas around the site, IHQs for cadmium exposure via this pathway are highest
in residential areas 1, 2, 4, and 6 north of the site, where IHQs for reasonable maximum exposure range
from approximately 0.7 (in area 4, southwest of Siphon and Ph|Ib|n Roads) to approximately 1.4 (in area
1, Rowlands Dairy).

Air emissions from the site have resulted in PM,, levels that exceed the NAAQS annual average standard
for PM,, at Station 2, which was located just north of the FMC fence line, and PM, levels that are
noticeably elevated at Station 1. The ICRs for inhalation of airborne contaminants also exceed 1x10® _
away from the immediate site area (see Table 23 for a summary of the chemical risks to residents from
inhalation). The radiological cancer risks are somewhat elevated (ICRs of 1.0x10®° and 1.1x10°) at
Stations 3 and 5, which are located near existing residences, due to exposure point concentrations of
polonium-210 that are 35% to 40% above background levels (see Table 24 for a summary of the
radiological carcinogenic risks to residents from inhalation). The chemical cancer risks slightly exceed
1x10® at Stations 1 and 5 (ICRs of 2.2xf0 and 1.1xY0 ) due to exposure point concentrations of
cadmium and chromium (VI) 2 to 9 times higher than background levels. Stations 3 and 5 are located
near existing residences.

6.1.7.2 Plant Workers

Tables 25-26 summarize chemical cancer risks for workers at FMC and Simplot and Tables 27-28
summarize the radiological risks. The greatest estimated ICRs to current site workers are from exposure
to external radiation from soil and other surficial material. These risks range from 1.3x10* to 8.0x10*
for the various worker categories evaluated and are 3 to 9 times higher than the risks for. identical
exposures to local background soils. Incidental soil ingestion and inhalation of airborne contaminants
also have estimated ICRs great enough to be of potential concern. Both the radiological and chemical
cancer risks were of a similar magnitude for these two pathways. The incremental radiological cancer
risks range from 6.0x10° to 2.0x10°%, and the chemical cancer risks range from 1.8x10 to 8.3xf0
These risks are approximately 3 to 10 times higher than the corresponding background risks. The soil
ingestion risks are due to arsenic, beryllium, and the lead-210 and radium-226 levels estimated from the
gross alpha measurements. The inhalation risks are due to cadmium, chromium (VI), arsenic, and
polonium-210. None of the estimated IHQs for noncarcinogenic effects exceeded 1 for current site
workers. However, PM,q levels exceed the NAAQS annual average standard at Station 2, which was
used to estimate the exposure of Plant workers to airborne contaminants.

The greatest estimated ICRs to potential future Plant area workers are from inhalation of radon in
buildings that may be constructed on or near soils containing radioactive contaminants (approximately

. 4x10?), use of contaminated site ground water as drinking water (1.6x1® to 1.7xf0 ), and external

radiation exposure from radionuclides in the soil (4.8x10* to 9.5x10#). The radon risks were estimated
based on modeling which is described in Appendix D and are 7 to 8 times higher than background; the
external radiation risks are 2.8 to 4.6 times higher than background; and the potential drinking water risks,
which are due to lead-210 and radium-226 (estimated from gross alpha activities) and arsenic, are 15

1o 21 times higher than background. The risks to potential future plant area- workers from incidental soil
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ingestion and inhalation of airborne contaminants are lower but are still great eriough to be of potential
concern. The sources and magnitude of these risks are similar to those for current site workers.

6.1.7.2.1 Noncarcinogenic Risks

Noncarcinogenic risks were only identified for future workers at the Plants and are shown in Tables 29
and 30. The incremental hazard quotients. range from 1-14 and are due to potential ingestion of
-contaminated ground water containing arsenic, fluoride, manganese, and vanadium.

6.1.7.3 Assessment of Potentlal Health Effects from Inhalat|on of Airborne Particulate Matter
(PM10)

Airborne particulate matter has been identified as a COPC for air at the EMF site, but its potential health
effects could not be assessed in the quantitative risk assessment because there are no quantitative
toxicological indices available for particulate matter. However, NAAQS have been established for
airborne particulate matter. Thus, the potential for adverse health effects from inhalation of airborne
particulate matter was assessed by comparing the PM10 levels measured in the EMF study area to the
NAAQS.

PMyo levels were measured at six air monitoring stations in the EMF study area and a reference location
(Station 6) located approximately 13 miles west-southwest of the site (the prevailing upwind direction)
every second day for a year beginning in October 1993. The locations of the air monitoring stations are
shown in Figure 22. Briefly, stations 2, 1, and 3 were located at increasing distances from the site in the
prevailing downwind direction. Station 4 was located at the northwestern edge of the city of Pocatello,
between the site and the city. Station 5 was located southwest of the site along Michaud Creek and is
upwind of the site under prevailing wind conditions; however, it appears to receive contamination from
the site when the wind is very light or is blowing from other directions. Station 7 was located east of the
site on the shoulder of the Bannock Hills, at a higher elevation than the other stations.

The maximum and average PM,, and TSP values recorded at each station are given in Table 31. The
NAAQSs for PM,, are: a 24-hour average of 150 ug/m?, not to be exceeded more than once per year,
and an expected annual arithmetic mean of 50 pg/m®. The concentrations of PM,, at the air monitoring
stations in the vicinity of the EMF site ranged from a minimum daily average of 0.2 ug/m? at Station 5 to
a maximum of 150.74 pg/m? at Station 2, which was located in the prevailing downwind direction just
across the northern fence line of FMC. The maximum PM,, concentration detected at Station 2 was the
only detected concentration that approached the 24-hour average standard of 150 ug/m®. The annual

concentration standard of 50 pg/m? was exceeded only at Station 2 (55.75 ug/m®). The annual average -

" PM,, concentrations measured at stations 1, 2, and 4 were approximately 60%, 200%, and 30% higher
than those at Station 6, the background station. Annual average concentratuons at stations 3, 5, and 7
were comparable to the background levels.

Information on the characteristics of the airborne contaminants is discussed in the risk assessment.
Analysis of available information suggests that the elevated PM,, levels at stations 1 and 2 are due to
a combination of active emissions and fugitive dust from the Plants. At Station 2, the highest PM,, levels
were associated with wind speeds more than 10 mph, which suggests that the highest levels at this
station were mainly due to fugitive dust. At Station 1, high levels were associated with both low and high
wind speeds, indicating that both active emissions and fugitive dust from the Plants can result in high
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PM,, levels at this station. Station 4 is located on the edge of Pocatello and is not directly downwind from
the Plants under most meteorological conditions. This suggests that the modestly elevated PM,, levels
seen at this station were due at least in part to non-Plant-related sources such as dust, wood smoke, and
vehicular emissions.

Maximum daily. average PM,, levels were elevated only at stations 2, 5, and 7. As discussed above, the
highest levels at Station 2 are probably due to fugitive dust from the Plants. Stations 5 and 7 appear to
receive the greatest amounts of contamination from the Plants when the winds are light, indicating that
the elevated maximum levels seen at these stations probably reflect active emissions from the Plants.

The concentrations measured at all of the stations are indicative of the exposure’s residents living near
those stations could experience. Currently, there are no residents living near stations 1 or 2, which had
the highest annual average levels. Residents do live in the vicinity of stations 3, 4, and 5; however, PM,,
levels either are not consistently elevated (stations 3 and 5) or do not appear to reflect site-related
contamination (Station 4) at these locations.

The airborne contaminant concentrations measured at Station 2 have been assumed to be of
representative exposure point concentrations for Plant workers since airborne contaminant
concentrations were not measured within the operating areas of the Plants. Based on this assumption,
it appears that Plant workers could be exposed to PM,, concentrations above the NAAQSSs.

The PM,, levels measured at Station 2 could cause respiratory irritation and could aggravate the
symptoms of patients with a previous history of asthma, bronchitis, emphysema, or other respiratory
diseases.

6.2 Ecological Risk Assessment

A baseline ecological risk assessment was conducted for the EMF site to evaluate the potential for
effects of site-related contamination on the natural environment in accordance with EPA regulatory
guidance. The findings of the ecological risk assessment are presented below.

Ifnportant ecosystems occurring in the vicinity of the site include the riverine, open-water, and mudflat
habitats of the Portneuf River and American Falls Reservoir. Extensive areas of native upland sagebrush
steppe ecosystems also occur in the foothills and river plains adjacent to the site.

The potential site-related exposure of terrestrial plants and wildlife to COPCs* (See Table 32 for a list of
Ecological COPCs) was quantitatively estimated. Exposure of aquatic and semi-aquatic birds and
mammals to cadmium in river delta sediment was also quantitatively estimated. The following receptors
of concern at the site were selected for evaluation:

. Sagebrush Steppe Habitat: shrubs (big sagebrush), grasses (thickspike
wheatgrass), mammalian carnivores (coyote), small mammals (deer mouse),

40ther contaminants may be added to this list if new analytical methods become available (such
as for P,) or new mformatnon indicates other contaminants pose a potential risk.-
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Table 32
SUMMARY OF ECOLOGICAL COPCs BY MEDIA
| Sediment
. Portneuf River
Chemical Soil Portneuf River Delta® Surface Water

Arsenic ' x®

Beryllium x°

Cadmium x°

Chromium ' X . : X

Copper X

Fluoride x>

Lead-210 x©

Mercury . Xb Xdl
' Molybdenum X |

Selenium x> ©

Silver : X° X X

Thallium X

Vanadium . X X X

Zinc Xb

Total number of COPCs 7 13 - 1 : 4
S See Section 3.
c COPC sclected for investigation in.Porm:uf River delta.
d Chemical exceeds background; ecological screening criteria not available.

Mercury is considered a COPC in surface water due to the insensitivity of the analytical method (see Section
2.3.2.2) and the concem with mercury contamination of the aquatic food chain, raised from previous studies in
American Falls Reservoir (see Appendix F).

Key:

Contaminant of Potential Concern.
COPC selected for quantitative risk analysis.
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large herbivorous mammals (mule deer), upland game birds (sage grouse), raptors (red-tailed hawks),
and songbirds (horned larks).

. Riparian Habitat: shrubs (Russian olive) and songbirds (cedar waxwing).

. River Deita Habitat: waterfowl (mallard), shorebirds (spotted sandpipers), and
semi-aquatic herbivorous mammals (muskrat).

Cumulative exposure estimates were derived based on site-specific contaminant data and exposure
parameters published in literature, such as dietary composition, home range, exposure duration,
ingestion rate, and body weight. Both dietary exposure routes and incidental ingestion of contaminated
media were quantitatively assessed. Estimated exposures to COPCs were greater for receptors at the

. site areas compared to exposure for receptors at background locations. The importance of soil ingestion

- Given the ongoing air emissions and cumulative toxicity of fluoride, the potential for impacts is expected

versus food as a percentage of total exposure varied with location, receptor, and COPCs.

The potential toxic effects of COPCs were evaluated based on toxicity benchmarks derived from
literature. Conservative assumptions were used where necessary to account for uncertainties of
extrapolation from literature studies. Toxicity reference valués derived in this manner are likely to
encompass the broad range of wildlife sensitivity to COPCs.

For each receptor, the potential ecological risks of each COPC were estimated by calculating a hazard
quotient (HQ), which is defined as the total estimated exposure received through all relevant pathways
divided by the appropriate toxicity reference value. An HQ greater than 1 indicates a potential risk of
adverse chronic effects resulting from exposure. HQ’s for plants, mammals, and birds are summarized
in Tables 33-35. '

Potential risks of adverse effects of fluoride on resident plant and wildlife species of the sagebrush steppe
ecosystem were identified. Potential site-related risks were not identified for cadmium or zinc in any of
the habitats affected by the site. The estimated risks of fluoride are only marginally above the threshold
for toxic effects, and by inference the species at risk may be marginally but not severely affected.
Because the potential risks were quantified for effects on individual organisms using conservative
assumptions to account for uncertainty, and because the upland species most likely to be impacted occur
commonly throughout the region, widespread or significant ecological effects at the population and

community levels are not expected.

to increase over time with continued air deposition. A reduction in fluoride loadings could allow for a

reduction in the potential for harmful effects on the ecosystem in the future, as well as a reduction in

current risks. :

6.3 Uncertainty

The numerical results of a risk assessment have inherent uncertainty because of limited knowledge
regarding exposure and toxicity, and because of limitations due to the accuracy and representativeness
of environmental sampling. Whenever available and appropriate, site specific information from the Rl
was used for estimation of exposure to reduce uncertainty. Where information was incomplete,
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conservative assumptions were made and/or conservative default values were used to ensure protection
of public health and the environment.

The following sections summarize the most significant uncertainties associated with scenarios in the EMF
" Human Health and Ecological Risk Assessments.

6.3.1 Uncertainty in the Human Health Risk Assessment

The greatest uncertainties affecting the estimates of potential residential exposures appear to be in the

estimates of the soil-to-plant and plant-to-animal transfer factors and in the bioavailability of contaminants
in soils that might be accidentally ingested. The soil-to-plant transfer factor for cadmium, which accounts
for the bulk of the estimated noncancer risk from consumption of homegrown produce, was based on
actual data for the local area, and therefore appears to be fairly reliable.

The greatest uncertainties affecting the estimates of potential worker exposures appear to be the
estimates of specific radionuclide concentrations in ground water and soil that had to be estimated from
gross alpha measurements, the estimates of radon infiltration into buildings that might be constructed
on site in the future, and estimates of the external radiation exposure to current workers derived from the
aerial radiological survey of the area conducted in 1986. Confidence in the estimated radiological risks
associated with potential ground water consumption is low because of the first factor cited. While there
is considerable uncertainty in the modeling process used to estimate potential radon concentrations in
future site buildings, the values obtained appear to be consistent with concentrations actually measured
in existing site buildings in the past; therefore, these risk estimates appear to be at least moderately
reliable. There are some uncertainties in estimating current external radiation exposures from measure-
ments made in 1986. The 1986 data, however, were actual exposure rates measured for the site;
therefore, the risk estimates based on these measurements also.are believed to be at Ieast moderately
reliable.

Uncertainty in the quantitative toxicity estimates for the COPCs for the site also affects the reliability of &

the risk estimates. However, the confidence in the reference doses and slope factors for the COPCs
driving the estimated risks for the site is considered to be moderate to good.

6.3.1.1 Air Pathway Uncertainty

The following are several factors that contribute to the uncertainty associated with the risk estimates for
the air pathway: (1) The meteorology during the Superfund air monitoring may not have adequately
represented the range of possible valley weather patterns. (2) Only three of four furnaces were in
operation during the CERCLA monitoring period (the associated feedstock operations and calcining were
also at reduced capacity). (3) Air monitors were sited for chemical speciation and to verify the
representativeness of the model. There were not necessarily sited to represent the Reasonable
Maximum Exposed Individual. (4) Since the Remedial Investigation air monitoring effort was completed,
FMC's ore has been mined from a different source. Current feedstocks may be richer in some COPCs.
(5) Certain constituents were not included in the study, (i.e., Phosphine and Hydrogen Cyanide). (6)
Wedding filters were used for collection of PM,, data. These filters may on average provide readings
20% less than comparable Sierra Anderson Units. Another source of uncertainty with the air pathway

risk estimates are in relation to phosphorus and its oxidation products. Quantitative evaluation of

potential risks from phosphorus and its oxidation products were unavailable due the lack of a standard
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EPA method for measurement of these constituents in air, and lack of information of the toxicological
effects from inhaling low levels of these substances over a prolonged period of time. Because of the
importance of assessing the risks from releases of phosphorus and its oxidation products to the air at the
EMF site, EPA investigated the use of non-EPA methods for measuring these substances in air. Several
methods were considered, but none were sufficiently specific and well validated to generate quality data
that would meet EPA's guidelines for data useability in risk assessments. Therefore, EPA reluctantly
concluded that it was not possible to collect useable data on the concentrations of phosphorus and/or
its oxidation products as part of the Rl for the site.

In addition, more recently EPA'’s air program and the Shoshone Bannock Tribes established three new
air quality monitoring sites adjacent to the industrial complex northwest of Pocatello in October 1996.
From October 7 through December 31, 1996, these sites recorded twenty-two days when levels of
particulate matter near the industrial complex were measured above the national particulate standard of
150 micrograms per cubic meter. These levels are nearly 50% higher than that measured during a
comparable period of time during the Superfund air monitoring program. It is uncertain what has
contributed to these observed differences and it is unclear if the specific contaminants of concern
evaluated in the risk assessment would also be expected to increase by 50%.

6.3.1.2 Summary of the Exposure Assessment Uncertainties:

Overall, the exposure estimates obtained are probably highly to moderately reliable for COPCs at the
EMF site. Several of the factors adding uncertainty to the estimates tend to result in overestimation of
exposure. These include:

. The directed nature of the sampling program;

. The use of conservatively estimated or extrapolated values for some exposure
point concentrations; and,

. The use of conservative exposure parameter values in the exposure estimation
calculations. -

One factor that could lead to an underestimation of the exposures is:

. _The use of sample quantitation limits that could result in missing low
_concentrations of some contaminants that might pose significant risks.

‘Finally, one factor that could lead to overestimation or underestimation of exposures is:

. . The use of the steady state assumption for source concentration estimates.

The cumulative effect of all of the exposure uncertainties most likely is to overestimate the true p—otential :

exposure. -
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6.3.1.3 Summary of Toxicity Assessment Uncertainties
The basic uncertainties underlying the assessment of the toxicity of a chemical inclhude:

. Uncertainties arising from the design, execution, or relevance of the scienfiﬁc
studies that form the basis of the assessment; '

. Uncertainties involved in extrapolating from the underlying scientific studies to the
exposure situation being evaluated, including variable responses to chemical
exposures within human and animal populations, between species, and between
routes of exposure; and

o The absence of quantitative toxicollogical indices for some chemicals that may
result in underestimation of the total risks posed by the site.

These basic uncertainties could result in a toxicity estimate, based directly on the underlying studies, that
either under-or overestimates the true toxicity of a chemical.

6.3.2 Ecological Risk Assessment Uncertainties

Confidence in the results of the risk assessment is considered to be high. Maximal use was made of
site-specific exposure data, thereby reducing a major source of uncertainty. Exposure estimates for

plants and wildlife was based on statistically designed sampling; hence, the modeled exposure estimates .

have a high degree of reliability. Toxicity testing and chemical analysis of sediments provides adequate
information to evaluate potential impacts of contaminants to the Portneuf River, which were judged to be
minimal. In general, the risk assessment is more likely to overestimate rather than underestimate the
risks of adverse effects of the site because of the conservative nature of the assumptions used.

Principal uncertainties and limitations of the risk assessment are related to selection of a limited number
of COPCs and endpoint species for evaluation, deficiencies of the fluoride chemical analyses,
assumptions used to derive exposure estimates and toxicity reference values, the limited field verification
of risks, and interpretation of the broader ecological significance of the hazard quotients.

6.4 Need for Action

The Baseline Risk Assessment (Human and Ecological) supports the conclusion that hazardous
substances are-found on the site and that the actual or threatened release of these substances from this
site, if a response action is not taken, may present an imminent and substantial endangerment to public
health, welfare, or the environment.

7.0 Remedial Action Objectives

The overall objective of the remedial actions for the Eastern Michaud Flats site is to provide an effective
mechanism for protecting human health and the environment from contaminated site soils and ground
water. To address the potential risks from the site, the following cleanup objectives were developed:
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7.1 FMC and Simplot Plant

Reduce the exposure to radon that would occur in future buildings constructed within the
Plant Areas under a future industrial scenario.

Prevent external exposure to radionuclides in soils at levels that pose estimated excess
cancer risks greater than 1 x 10, or site specific background levels where that is not
practicable.:

Prevent ingestion or inhalation of soils containing Contaminants of Concern (COCs) at
levels that pose estimated excess risks above 1 x 10, a non cancer risk HQ of 1, or site-

-specific background levels where that is not practicable .

' Reduce the release and migration of COCs to the ground water from facility sources that

may result in concentrations in ground water exceeding risk-based concentration (RBCs)

" or chemical specific Applicable or Relevant and Appropriate Requirement (ARAR),

specifically Maximum Contaminant Levels (MCLs).

Prevent potential ingestion of ground water containing COCs having' cohcentrations
exceeding RBCs or MCLs (chemical specific ARARs) (see Table 36). The RBCs shown
in Table 36 correspond to a cancer risk of 10 or a Hazard Index of 1.0.

Restore ground water that has been irhpacted by site sources to meet all RBCs or MCLs .
for the COCs

7.2 Off-Plant Area

‘The following cleanup objectives would apply for the Off-Plant Areé:

Prevent future consumption of homegrown produce grown in areas of the site where soil

" “constituents levels result in a potential noncarcinogenic risk exceeding a HQ of 1.

Prevent external exposure to radium-226 in soils at levels that pose cumulative estlmated
excess risks above 1 x 10,

Prevent the potential for future impacts to ecological receptors by monitoring fluoride at
the site and surface water at springs (see Table 37 of ecological COCs and Risk-based
Concentrations). If monitoring data indicates that fluoride levels in the environment are
increasing, beyond that observed during the Rl sampling, and the potential for an
unacceptable ecological risk is indicated, additional actions, including source controls,
may be required.
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TABLE 36

RISK BASED AND MAXIMUM CONCENTRATION OF CONTAMINANTS OF
CONCERN IN GROUNDWATER

Substance of Units Maximum Detected | Risk Based Maximum
Concern Concentration Concentration Contaminant
Level (MCL)

1.07 .006 006

5.53 000048 05
Beryllium mg/1 .083 .000019 004
Boron mg/I 89 11.36 3
Cadmium mg/] 3.9 .008 .005
Chromium mg/1 7.58 077 0.1

2,815 93 4

91.2 077 _
Mercury mg/] .0043 0046 .002
Nickel mg/l 3.46 299 0.1
660 25.03 10

7.09 39 5%

19.73 07 05

9.09 .001 002
Vanadium mg/l 22.317 .108 _
Zinc | mg/1 28.9 3.92 _
Tetrachloroethene | mg/l .035 .001 .005
Trichloroethene | mg/1 028 002 005

1,690 _ 15 |

1,355 pCv/l _ 4 mrem/yr

Key:

* Combined Ra 226 and Ra 228 _
* RBCs for groundwater based on drinking water and watering homegrown produce. RBC value

based on cancer risk of 10 or HQ=1 :
® Individual radionuclides potentially responsible for elevated gross alpha and | gross beta levels
are also COPCs. These include, but are not limited to, Lead-210, Polonium-210, Potassium-40,
Thorium-230, Uranium-234, and Uranium-238. '
¢ Beta particle and photon activity based on consumption of 2 liters/day
Shaded chemicals are COCs identified in the FS




. Prevent potential ingestion of ground water containing COCs having concentrations

exceeding RBCs or MCLs (chemical specific ARARs) (see Table 36). The RBCs shown

in Table 36 correspond to a cancer risk of 10 or a Hazard Index of 1.0.

With respect to radionuclides and metals in soils, the above remediation goals were established after first
considering the 10 excess risk as the point of departure. However, since local background for these
radionuclides poses risks greater than 10°, the 10* level is the most protectlve risk level which is
measurable and above background.

8.0 DESCRIPTION OF ALTERNATIVES

Each of the remediation alternatives in this section was developed as a way to mitigate the risks from"

contamination on the site. A general discussion of each of the alternatives follows.

The FS evaluated a range of alternatives for each subarea that could be used to address actual and/or
potential threats posed by the site. These alternatives are summarized below and include capital and
Operation and Maintenance (O&M) costs discounted at a S percent rate of return over 30 years. Since
the FS alternatives used similar numbering for each-subarea, the following letters have been added to
the alternatives: 0- represents an Off-Plant area alternative, F- represents an FMC plant alternative, and
S- represents a Simplot plant alternative.

These altemnatives were initially compared on the basis of effectiveness, implementability and cost. The
alternatives presented below were evaluated in detail. Alternatives F1 and S1 (no action) for the FMC
and Simplot plants were eliminated because they were identical to alternatives F2 and S2 (no further
action), but did not recognize actions already taken by the Companies. EPA considers alternatives O1,
F2, and S2 as the baseline by which other alternatives should be compared.

All alternatives include some provision for review of the cleanup at least every 5 years to ensure the
remedy remains protective. The primary difference among the alternatives at FMC is the type of capping

" proposed for the old phossy pond and calciner solids areas. The primary difference for Simplot

alternatives is the action to be taken on the gypsum stack. These alternatives are as follows:
8.1 Off-Plant. area _ |

8.1.1 Alternative 01: No Action

Capital Cost; 80

Annual O&M

Present Worth 30 Year Cost Estimate: $0

No action would be taken under this alternative. It was included because it is required by EPA’s
guidance, and establishes a baseline to compare the level of envnronmental protection provided by other
alternatives.

8.1.2 Alternative 02: Vegetation/Bio Monitoring
Capital Cost: $0

Annual O&M Cost: $12,200
30-Year Cost Estlmate $187, 544
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Alternative 2 consists of a program to monitor levels of fluoride in the Off-Plant area. This would consist
of periodic collection and analysis of vegetation or some other form of biomonitoring to assess the levels
of fluoride in the environment. This alternative has been developed to address the potential risk for
ecological receptors due to ingestion of vegetation containing fluoride.

8.1.3 Alternative 03: Institutional Controls

Capital Cost: $183,094

Annual O&M Cost: $12,200

Present Worth 30-Year Cost Estimate: $370,637

This alternative includes the monitoring elements of alternative 02, and land use controls® such as:
recorded deed restrictions, and environmental easements to restrict property use and inform future
property owners of the potential human health risks associated with consumption of homegrown produce
from this area. Implementation of this alternative would likely include a comblnatlon of these controls with
a preference for environmental easements.

8.1.4 Alternative 04: Removal and Replacement of Soil Cover

Capital Cost: 6 869 304

Annual O&M t: $12,200

Present Worth 30 Year Cost Estimate: $7,056,848 _

Alternative 04 includes all actions under alternative-03, and removal/replacement and/or covering of soils
at the time of any future residential development if the soils exceed cadmium or radium-226 levels that
represent an unacceptable excess risk.

8.2 FMC Subarea (FMC)
8.2.1 Alternative F2: No Further Action

Capltal Cost: 80
Annual O&M
Present Worth 30 Year Cost Estimate: $0

No further action would be taken under this alternative. It was included because it is required by EPA's
guidance, and establishes a baseline to compare the level of environmental protection provided by other
alternatives. This alternative does recognize a number of actions taken during the course of the Rl by
FMC to meet various environmental regulations (see section 2.4.2). Some of the major actions include:
Installation of air scrubbers (1991); closure of the unlined pond 8S (1994); construction of new RCRA
surface impoundment- 16S (1993); paving of plant roads (1993); construction of a new lined calciner

- pond (1993); and, placement of some deed restrictions on FMC property to prohibit residential use in the

future. FMC has estimated that the costs of the various projects completed over the last few years at
$31,600,000.

> The Off-Plant areas are currently zoned as industrial by Bannock County. However
this alternative does not rely on zoning to control future land use, because it is subject to
change by local government.
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8.2.2 Alternative F3: Institutional Controls and Ground water Monitoring

Capital Cost: $63,000

Annual O&M Cost: $84,000 _ .

Present Worth 30-Year Cost Estimate: $1,354,000

Alternative F3 relies on the use of institutional controls to prevent or minimize contact, ingestion, or
inhalation of contaminants in soils and ground water. Institutional controls include the following: plant
access restrictions such as fencing and security; plant work rules such as use of personal protection
equipment; plant construction practices to reduce radon levels in buildings; land use restrictions
controlling future use; and water usage restrictions to prevent ingestion of affected ground water. This
alternative also includes a ground water monitoring program to evaluate the effectiveness and efficiency
of the remedial action selected.

8.2.3 Alternative F4: Institutional Controls, Surface Controls and Soil Cover, and Ground water
Monitoring
Capital Cost: $3,130,000

Annual O&M Cost: $109,000 _
Present Worth 30-Year Cost Estimate: $4,798,000

This alternative includes all actions of alternative F3 (institutional controls) plus grading, soil cover, and
vegetation for the calciner pond solids area® and old phossy waste pond areas (Ponds 1S-7S, 1E-7E, 9S,
and 10S), and lining of the railroad swale. Grading would consist of backfilling low areas (e.g., former
Ponds 1E, 4E, and 9S ) to bring them up to the surrounding grade levels, and then shaping the surfaces
to enhance surface drainage and reduce the potential for infiltration. A surface soil cover of 12 inches
would be placed over the backfill. Runoff would be directed toward natural drainage collection areas in
the northern and northwestern portions of the FMC property.. The total area to be graded and covered

“is approximately 44 acres. Actions in the railroad swale area would involve extension of the existing liner

to prevent infiltration of surface water runoff.

8.2.4 Alternative F4A: Institutional Controls, Surface Controls and Capillary Barrier Cap, and
Ground water Monitoring

Capital Cost: $6,620,000
Annual O&M Cost: $109,000
Present Worth 30-Year Cost Estimate: $8,288,000

This alternative includes all actions of alternative F4 but replaces the 12 inches of soil cover with a
capillary barrier cap for the calciner pond solids area and old phossy waste pond areas (Ponds 1S-7S,
1E-7E, 9S, and 10S). The capillary barrier cap design under consideration consists of 2 feet of top soil
underiain by a-6-inch gradational layer and 18 inches of well sorted coarse material, which can be either
slag or river gravel. Runoff would be directed toward natural drainage collection areas in the northern
and northwestern portions of the FMC property, as included in alternative F4. The total area to be graded
and covered is approximately 44 acres.

3

6 In 1993 the old calciner ponds were replaced with double lined bonds. The calciner
solids are the material and underlying contaminated soil that was excavated from the old ponds.
It is now stored in an area south of the new ponds. '
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8.2.5 Alternative F5A: Instltutlonal Controls, Source Containment and Native Soil Cap, and
Ground water Monitoring
Capltal Cost: $3, 994 000

Annual O&M Cost: $109,000
Present Worth 30-Year Cost Estimate: $5,662,000

This alternative includes all actions of alternative F4 (institutional controls and grading and soil cover)
except that the cover on the calciner solids area and old phossy waste pond areas would include an
additional 12 inches of subgrade material below the soil cover (the FS refers to this as a “native soil cap”).
For the calciner pond solids area, hydro seeding with native plant species is proposed. For the old
phossy waste pond areas, vegetative cover is also proposed; however, due to the location of these areas
with respect to active plant operations, other surface materials that would withstand local traffic may be
appropriate above the native soil cap. Like alternative 4, the total area to be covered with native soil is
approximately 44 acres.

8.2.6 Alternative F5B: Institutional Controls, Source Containment and Asphaltlc Concrete Cap,
and Ground water Monitoring '

Capital Cost %4 ,443,000 _
Annual O ost: $153,000
Present Worth 30-Year Cost Estimate: $6,787,000

This alternative includes all actions under alternative F5A (institutional controls, grading, and native soil
cap) except that an asphaltic concrete cap would be placed over the old phossy waste ponds. Grading,
shaping, and placing soil cover on the calciner pond solids would be the same as described in Alternative
4. The asphaltic cap would consist of 10 inches of subgrade material, 9 inches of base, topped with a
minimum of two inches of asphaltic concrete.

8.2.7 Alternative F5C: Institutional Controls, Surface Controls and Multi-Layer Cap, Source
Containment, and Ground water Monitoring
Capital Cost; $11 856 000

Annual O&M Cost: $109,000
Present Worth 30- Year Cost Estimate: $13,524,000

Institutional Controls and Ground water Monitoring were described under Alternative F3 and are also
included in this aiternative. This alternative includes all actions of alternative F4 (institutional controls)
plus grading, soil cover, and vegetation for the calciner pond solids area and old phossy waste pond
areas (Ponds 1S-7S, 1E-7E, 9S, and 10S) and lining of the railroad swale. Grading and placement of
the cap in the old phossy waste ponds would be the same as described in Alternative F5A, except that
instead of a native soil cap, a multi-layer cap would be used. The multi-layer cap would consist of a
minimum of six inches of subgrade overlain by a geosynthetic clay liner (GCL), and a flexible membrane
liner (40 mil minimum). A protective cover with a minimum thickness of three and one-half feet would be
constructed above the GCL and flexible membrane liner. The upper layer would consist of 12 inches of
topsoil, which would be hydro seeded with native vegetation.

8.2.8 Alternative F6A- Institutional Controls-, Source Containment and Asphaltic Concrete Cap,
Excavation and Disposal, and Ground water Monitoring
Capital Cost 10,160,000

Annual O&M Cost: $153,000
Present Worth 30-Year Cost Estimate: $12 504,000
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Institutional Controls and Ground water Monitoring were described under Alternative F3 and are also
included in this alternative. This alternative includes all actions of alternative F3 (institutional controls)
plus grading, soil cover, and vegetation for the calciner pond solids area and old phossy waste pond
areas (Ponds 1S-7S, 1E-7E, 9S, and 10S) and lining of the railroad swale.

This alternative includes the asphaltic cap as described under alternative F5B for the old phossy waste
ponds and adds excavation and disposal of the calciner pond solids into a new, secure landfill. The
landfill would have two geomembrane bottom liners, with a leachate collection between the two liners.
A multi-layer cap similar to that described in F5C would be placed over the calciner pond solids once all
of the solids have been excavated and placed in the new landfill.

8.2.9 Alternative F6B: Institutional Controls, Surface Controls and Soil Cover, Excavation and
Stabilization, and Ground water Monitoring
Capntal Cost 814 675,000

Annual O st: $109,000
Present Worth 30-Year Cost Estimate: $16,343,000
This alternative is identical to F6A with the exception that the calciner solids would be stabilized prior to
placement in a new landfill. Excavation-and ex-situ stabilization consists of excavating and removing the

- calciner pond solids from their existing disposal area, mixing these materials with Portland cement or

another stabilizing agent, and placing the stabilized material in a new landfill. The landfill would have a
cap as described in Alternative FBA.

8.2.10 Alternative F7-Institutional Controls, Surface Controls and Multi-Layer Cap, and Ground
water Monitoring, Extraction and Recycling:

Capital Cost 12,381,000

Annual O ost: $123 000

Present Worth 30-Year Cost Estimate: $14,264,000

Institutional Controls and Ground water Monitoring were described under Alternative F3 and are included

in this alternative. This alternative also includes the actions for the calciner solids area described under

alternative F4, and the actions for the old phossy waste pond areas described under alternative F5C.
This alternative adds a ground water extraction system. This system would consist of installing wells near
the northern boundary of the FMC property, and extracting ground water from the shallow aquifer at a
rate sufficient to capture contaminated ground water above MCLs. Ground water flow modeling indicates
extraction of a total of approximately 350 gaIIons per minutes at two locations would be sufficient to
intercept the ground water plume. This water is expected to be near or below MCLs when extracted.
The water may be of a quality suitable for use in the FMC plant without treatment or potentially
discharged to the Portneuf River. This discharge would be subject to the requirements of the NPDES
permit program. .

8.2.11 Alternative F8B- Institutional Controls, Surface Controls and Asphaltic Concrete Cap,
Excavation and Stabilization, and Ground water Monitoring, Extraction, Treatment and Recycling
Capital Cost 18,988,000 ' '

Annual O&M Cost: $704,000

Present Worth 30-Year Cost Estimate: $29,802,000

Institutional Controls and Ground water Monitoring were described under Altemative F3 and are included
under this alternative. This alternative also includes actions for the old phossy waste ponds described
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under alternative F5B, actions for the calciner pond solids area described under F6B, and ground water
extraction described under alternative F7. This alternative adds a process to treat extracted ground
water. Extracted ground water would be piped to an equalization tank, treated by chemical precipitation
(ferric chioride), and added to the Industrial Waste Water basin return water line. Solids produced from
the treatment process would be disposed of in an on-site hazardous waste management unit.

- 8.3 Simplot Plant
8.3.1 Alternative S2: No Further Action _

Capital Cost: $0
Annual O&M Cost: $0 )
Present Worth 30-Year Cost Estimate: $0

No further action would be taken under this alternative. It was included because it is required by EPA's
guidance, and establishes a baseline to compare the level of environmental protection provided by other
alternatives. This alternative does recognize a number of actions taken during the course of the RI by
Simplot to meet various environmental regulations (see section 2.4.1). Some of the major actions taken
or planned. include removal of the unlined East Overflow Pond and replacement with a lined

impoundment, repair of a leaking underground line from the Nitrogen Solutions Plant and replacement

with a double lined pipe, installation of several lined treatment ponds, installation of an ore slurry pipeline,
decommissioning of the calciners, road paving, and installation of additional air emission control systems.
Simplot has estimated that the costs of the various environmental projects completed during the last few
years at approximately 56 million dollars.

8.3.2 Alternative S3: Institutional Controls & Ground water Monitoring

Capital Cost: $96,434

Annual O8M Cost: $62,464

Present Worth 30-Year Cost Estimate: $1,056,659

This alternative combines a variety of institutional controls for ongoing Don Plant operations including the
following; additional worker safety programs and personnel monitoring primarily to reduce risks from
gamma radiation; requirements for radon-resistant buildings constructed in the plant area in the future;
and, ground water quality monitoring and legally enforceable restrictions to prevent use of impacted
ground water. '

8.3.3 Alternative S4A: Institutional Controls, Removal/Disposal, Source Control #1

Capital Cost: $855,585
Annual O&M Cost: $145, 119
Present Worth 30-Year Cost Estimate: $3,086,420

This alternative includes the institutional controts and ground water monitoring of alternative S3 and adds
the following components: (1) Excavation of Phosphate Ore Residue from the dewatering pit, disposal
of excavated material on the Gypsum Stack and covering the excavated area with soil and vegetation;
(2) Excavation of gypsum sediments from the former east overflow pond, disposal on the gypsum stack,
. and installation of a new 60 mil, high density polyethylene synthetic lined pond. The new pond would be
used for the temporary storage of liquids during plant upsets or power failures; (3) Improvements in the

Gypsum Stack Decant System to reduce the amount of ponded water on the surface of the upper

gypsum stack; and, (4) Construction of a stable road surface on the gypsum stack to reduce fugitive
emissions. '
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8.3.4 Alternative S4B: Institutional Controls, Removal/Disposal, Ground water Contalnment
Source Control #1

Capital Cost: $1,544,406

Annual O&M Cost; $175,619

Present Worth 30-Year Cost Estimate: $4,224,405

This alternative includes all the components of alternative 4a (institutional controls, ground water
monitoring, and source control) plus the installation of a network of ground water extraction system wells
immediately downgradient of the gypsum stack. The purpose of this extraction system is to intercept

ground water Contaminants from the gypsum stack and prevent them from spreading further into the

aquifer. The extracted ground water may be of sufficient quality to be used in the Simplot process without
treatment.

8.3.5 Alternatlve S5: lnstltutlonal Controls, Removal/Disposal, Source Control #2

' Gapital Cost. 856 344,875

Annual ost: $7,959,463 .
Present Worth -30-Year Cost Estimate: $175,402,9€=

- This alternatlve is the same as Alternative S4B, except that instead of installing an improved decant

system on the gypsum stack and a ground water extraction system, an impervious geosynthetic liner
would be installed on the top of the gypsum stack and the decanted liquid returned-to the process via a
leachate collection system. Under this option gypsum placement would continue on top of the new liner.
This alternative would also include asphalt pavmg of roads on the gypstack due to increased traffic during
installation of the synthetic liner.

9.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP requires that each remedial alternative analyzed in detail in the FS be evaluated according .to

specific criteria. The purpose of this evaluation is to promote consistent identification of the relative -

advantages and disadvantages of each alternative, thereby guiding selection of remedies offering the
most effective and efficient means of achieving site cleanup goals. There are nine criteria by which
feasible remedial alternatives are evaluated. While all nine criteria are important, they are weighed
differently in the decision-making process depending on whether they describe a consideration of

~ technical or socioeconomic merits (primary balancing criteria), or involve the evaluation of non-EPA

reviewers that may mfluence an EPA decision (modifying criteria).
9.1 Threshold ‘Criteria

The remedial alternatives were first evaluated by comparison with the threshold criteria: overall protection
of human health and the environment and compliance with ARARs. The threshold criteria must be fully
satisfied by candidate alternatives before the alternatives can be given further consideration in the
remedy selection process.

9.1.1 Overall protection of human healith and the environment Determines whether an alternative
eliminates, reduces, or controls threats to public health and the environment through institutional controls,
engineering controls, or treatment. :
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Off-Plant area- Alternative 01 (no action) and Alternative 02 (monitoring only) do not control exposures
from potential consumption of homegrown fruits and vegetables to satisfy this criterion. Alternatives 03
(institutional controls and monitoring) and 04 (institutional controls, monitoring, and soil removal) both
meet this criterion by preventing or controlling potential future exposures to soils in the Off-Plant area.
Note: Since alternatives 01 and 02 do not meet this threshold criteria they are not discussed further in
this ROD, '

Simplot- Alternative S2, (no further action) would not meet this criterion because it does not prevent
exposure to indoor radon or contaminated ground water above MCLs in the future. Alternatives S3
(institutional controls) or S4A (institutional controls, removal/disposal, gypsum decant system) would
provide protection of human health for future workers by land use restrictions but would not eliminate or
reduce contamination to ground water at the gypsum stack. Alternatives S4B (institutional controls,
removal/disposal, ground water extraction) and alternative S5 (gypsum stack liner) meet this criterion by
capturing leachate either -at the base of the gypsum stack or on the liner, thereby reducing or eliminating
contamination to ground water. This should result in significant improvement in ground water quality in
the Plant area. Note: Since alternatives S2, S3, and S4a do not meet this threshold criteria they are no

discussed further in this ROD.

FMC- Alternative F2 (no further action), and alternative F3 (institutional controls & ground water
monitoring) do not provide sufficient protection for future workers from potential ingestion of contaminants
in ground water or from radon emissions from soils and solids. Alternatives F4 through F8B meet this
criterion by relying on institutional controls for protection of future workers from exposure to contaminants
in ground water and on a combination of engineering controls and institutional controls for protection from
-contaminants in soils and solids. All of these alternatives except F8B ultimately rely - fully or partially -
on natural processes to reduce contaminants in ground water to MCLs or background levels. Alternatives
F7, F8A, and F8B would accelerate the process to some degree. Note: Since alternatives F2 and F3 do

not _mgg_; this threshold criteria they are not discussed further in this ROD.
9.1.2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARS) evaluates

whether the alternative meets State and Federal environmental and facility siting laws and regulations
that pertain to the site or, if not, if a waiver is justified.

Off-Plant area- No specific ARARs have been identified for the Off-Plant area soils. Ground water in this
area currently meets drinking water standards and it is expected to continue to meet MCLs.

Simplot- Both alternative S4B and S5 meet the requirements of all identified ARARs for current Simplot
operations and for a future alternate industrial scenario.

- FMC- As discussed in section 4 of this ROD a number of ponds and units at FMC are subject to
regulation under RCRA. EPA has determined that the RCRA closure requirements are neither applicable
nor relevant and appropriate for CERCLA actions in the areas which are the subject of this ROD. The
FS altematives for these areas were designed to reduce infiltration, prevent incidental ingestion, reduce
exposure to radiation, and minimize maintenance. Alternatives F4 (grading and soil cover), F4A (capillary
barrier cap), F5A (native soil cap), F5B (asphaltic cap), and F5C (multi-layer cap) will minimize infiltration
(to at least a 1 x 107 cm/sec permeability), minimize mainteriance, and control, minimize or eliminate
releases to the extent necessary to protect human health and the environment. These alternatives plus
F6A, F6B, F7, and F8B meet the requirements of all identified ARARS for current FMC operations and
for a future alternate industrial scenario. -
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. 9.2 Primary Balancing Criteria

For those alternatives satisfying the threshold criteria, five primary balancing criteria are used to evaluate
other aspects of the potential remedies. No single alternative will necessarily receive the highest
evaluation for every balancing criterion. This phase of the comparative analysis is useful in refining the
relative merits of candidate alternatives for site clean up. The five primary balancing criteria are: long-
term effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment; short-
term effectiveness; implementability; and cost.

9.2.1. Long-term effectiveness and permanence This criterion addressed the results of each

alternative with respect to the risk remaining at the site after the conclusion of the remedial action. -

Evaluation of this criterion includes an assessment of the magnitude of the residual risk from untreated
waste or treatment residuals. It also includes an assessment of the adequacy, reliability, and useful! life
of any controls that are to be used to manage hazardous substances that remain on site after the
remediation.

Off-Plant area--Alternatives 03 and 04 would both satisfy this criterion although aiternative 04 may be a

" more permanent and reliable option which eventually could allow for unrestricted use of surrounding

properties once removal/replacement had occurred.

Simplot- Both alternative S4B and S5 would provide long term effectiveness in improving ground water
quality during continued Don Plant operation. Alternative S4B may be more reliable than alternative S5
since lining of the gypsum stack involves considerable long-term management. In addition, alternative
S5 could become less effective over time if the liner were breached or the drain system became clogged.

FMC- All remaining alternatives satisfy this criterion with regard to reliability. The muilti-layer cap (F5C)
and a capillary barrier cap (F4A) provide a higher level of permanence than the 12-inch soil cover in
alternative F4. The Stabilization of calciner solids (F6B) would provnde a slightly higher Ievel of Iong term
risk reduction for this material than the other alternatives.

9.2,2. Reduction of toxicity, mobility, or volume through treatment or recycling Evaluation of this

criterion included: an assessment of the treatment processes to be employed by each remedial action
and the types of wastes they would treat; the amount of waste that would be destroyed or treated; the
projected amount of reduction in toxicity, mobility, or volume; the degree to which the treatment is
irreversible; and the types and quantities of residuals that would remain after treatment. Also considered
in this assessment is whether the alternative would satisfy the expressed preference of Section 121 of
CERCLA for remedial actions that reduce toxicity, mobility, or volume of hazardous waste.

Off-site- Neithér alternative 03 nor 04 contain any form of treatment.

Simplot- None of the alternatives contain any form of treatment or volume reduction, although both
alternatives S4B and S5 include paving on the gypsum stack roads which would physically restrict the
mobility of dust and soil contaminants and recycling of contaminated water within the plant.

FMC- All capping aiternatives reduce the mobility of contaminants to ground water but do not use any
form of treatment. The ground water extraction and recycling in alternative F7, if it were effective, may
reduce the residual contamination remaining in the ground water. The addition of ground water treatment
as in alternative F8B, if it were effective, would reduce the mobility and reduce the volume of
contaminants.
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9.2.3 Short-term effectiveness The potential. health effects and environmental impacts of each |

alternative action during construction and implementation were evaluated by this criterion. The factors
assessed in this evaluation include the protection of the community and site workers during
implementation and construction, environmental impacts during |mp|ementat|on and the estimated time
required to meet cleanup standards.

Off-Plant area- Only Alternative 04 involves any soil removal to achieve the cleanup goal. There could
be some short term risks to workers and the environment during implementation of the alternative.
Alternative 03 does not involve excavation of soils and does not pose any short-term risks to workers or
the environment. :

Simplot- Alternative S4B provides the highest short-term effectiveness in terms of rapicity of ground water
restoration. This alternative also poses lesser risks to workers and the environment during construction
‘as compared to alternative S5.

FMC- Because all activities will occur at the plant, grading, hauling, and placement of the various cap or
cover materials would have little impact on the community or the surrounding environment. Most of the
source containment alternatives would not be effective in achieving ground water restoration in the short-
term. Alternatives F7, F8, FB may be slightly more effective through ground water extraction. Alternatives
-F6A and .F6B would pose a slightly greater risk to workers for this criterion during excavation/disposal
of calciner solids. However, these risks can be easily controlled with personal protective equipment. All
alternatives are relatively equal in regard to the time required to complete the action and achieve risk

" reduction for soils.

9.2.4 |mplementability This criterion evaluated the terms of technical and administrative feasibility and

“the availability of services and materials to accomplish the remediation. Technical feasibility includes
relative ease of installation or constructability; the ease of additional remediation, if necessary; and the
ease of monitoring the effectiveness of the remediation. Administrative feasibility addresses the degree
of procedural difficulty anticipated for each alternative in permitting and institutional requirements.

Off-Plant area- Alternative 03 includes administrative actions to secure the necessary institutional
controls in the Off-Plant area. Alternative 04 would include similar controls but would also involve closer
scrutiny to trigger the evaluation of soil conditions-and cleanup at the time of land use changes i in the
future. Alternative 04 would be more difficult to implement than alternative 03.

- Simplot- Differences between the alternatives in terms of implementability are primarily refated to
technical feasibility. Alternative S5 would be more difficult to implement due to potential problems with
stack stability, potential for liner breaches, longer implementation time, and necessary process

modifications. Both alternatives S4B and S5 are equivalent in administrative feaS|b|I|ty and availability -

.of services and materials.

FMC- There are no technical or administrative barriers that would affect the implementation of source
containment (capping phossy ponds or excavation and capping of the calciner pond solids) and all
alternatives are fairly equal. Alternative F6B would require some initial test of the solidification process
prior to full-scale operations. However, these activities can be readily implemented with no anticipated
difficulties regarding feasibility or reliability.
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9.2.5 Estimated Cost

Consistent with EPA guidance, the cost analysis for each alternative consisted of an order-of-magnitude
estimation (accurate to a range from +50% to -30%) of capital, O&M and present worth costs determined
for 30 years at a 5 percent discount rate. Table 9-1 summarizes the estimated costs and time required
to implement for the range of alternatives. The estimates are based on quotations from vendors and
contractors, conventional cost estimating guides, generic unit prices, and prior experience in the area.
They are intended as a guide in evaluating the alternatives based on information available at the time of
the estimate. Actual costs would depend on true labor and material costs, final scope, schedule, and
actual site conditions.

- Off-Plant area- Alternative 03 ($370,637) is significantly less costly than Alternative 04 ($7,056,848).

Simplot- The present worth costs for alternative S5 ($175,402,962) are much higher than that for
alternative S4B ($4,224,405).

" FMC- Altemative F4 is the least costly alternative that meets the threshold criteria for the phossy waste
ponds and calciner solids area with a present worth cost of $4,798,000. The most costly alternative is
alternative F8B which includes treatment of ground water with a present worth cost of $27,723,000.

9.3 Modifying Criteria
The two modifying criteria are state acceptance and community acceptance.

9.3.1 State acceptance The State of Idaho, Department of Environmental Quality, and Shoshone
Bannock Tribes have been involved with the review of the Remedial Investigation, Feasibility Study, Risk
Assessment and Proposed Plan for the site. A concurrence letter from the State is included in Appendix
C. ' -

9.3.2. Community acceptance. The greatest number of comments received on the proposed pian
related to concerns about air quality in the vicinity of the plants and the need for ground water extraction
at FMC. EPA carefully considered these comments and made a change in the approach to ground water
extraction at FMC. With respect to air quality Superfund is not the appropriate authority to-address the
ongoing air emissions from an operating facility, and therefore no action specific to control of air
emissions is included in this ROD. The EPA responses to the comments are included in the
Responsiveness Summary in Appendix A. The local community has been kept informed throughout the
process by fact sheets and meetings.

10.0 THE SELECTED REMEDY

EPA’s selected remedy combines elements from several alternatives described above. The selected
remedy meets the requirements of the two mandatory threshold criteria, protection of public health and
the environment, and compliance with ARARs. EPA believes the following actions provide overall
protection of human health and the environment while providing the best balance of benefits and
tradeoffs for the Eastern Michaud Flats site. The selected remedy uses a combination of containment
and institutional controls to achieve optimum compliance with the five balancing criteria: long-term
effectiveness, short-term effectiveness, implementability, reductlon in toxicity, mobility and volume
through treatment and cost.
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The preferred remedy presented in the proposed plan outlined separate actions for the FMC plant,
Simplot plant, and Off-Plant areas. The selected remedy combines actions for these areas into two
operable units: the FMC Plant and Simplot Plant. The actions proposed for the Off-Plant areas are
included in each of the two operable units. This is the result of an underlying agreement between the two
Companies in order to allow for the creation of two operable units and ultimately two consent decrees.
The selected remedy consists of the following actions for each operable unit: :

10.1 Simplot Operable Unit (OU)
10.1.1 Ground water
10.1.1.1 Ground water Extraction (Alternative S4B)

Remediation of ground water in the Simplot OU will consist of installation of a network of shallow ground
water wells on the northern edge of the gypsum stack and/or downgradient of the Nitrogen Solutions
Plant, and the installation of extraction pumps and conveyance piping. The extracted ground water will
be recycled into the Lun Plant Process. The purpose of the extraction well network is: (1) to contain the
migration of COCs from the phosphogypsum stack and reduce the areal extent of shallow ground water
contamination within the Plant Area in excess of MCLs or RBCs and (2) prevent the migration of COCs
above MCLs or RBCs into the off-plant area. :

Insufficient information was generated by the Rl to sufficiently characterize this area for the purposes of
designing a ground water extraction system, or estimating recovery time once the gypsum stack is
closed. However, a focused hydraulic test was begun in February 1997, pursuant to an EPA approved
Workplan, to support development of the ground water extraction alternative. Information from this work
will be used to help design the ground water extraction and reuse system including: (1) placement of
additional wells to provide the required ground water capture; (2) adjustment of pumping rates as needed,
and (3) modifications in the Don Plant process for reuse of the extracted ground water.

Operation and maintenance of the extraction system shall continue untii COCs in ground water
throughout the Operable Unit are reduced to below MCLs or Risk-based concentrations (cancer risk
levels of 10° and noncancer risk Hi<1 for residential use), or until EPA determines that continued ground

water extraction would not be expected to result in additional cost-effective reduction in contaminant - -

concentrations withir_1 the Simplot OU.
10.1.1.1.2 Ground water Extraction System Evaluation .

Once the ground water extraction system is implemented, its performance and effectiveness shall be
evaluated on at least a quarterly basis. The frequency of monitoring may be reduced, with EPA approval.
The evaluation shall be designed to determine the effectiveness of the ground water extraction system
with respect to the following:

1. Horizontal and vertical extent of the plume(s) and contaminant concentration gradients;
2 Rate and direction of contaminant migration;

3.  Changes in contaminant concentrations or distribution over time; and,

4. Effects of any modifications on the ability of the extraction system to achieve containment.
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Ground water extraction will be monitored and adjusted as warranted by the performance data collected

- during operation. Modifications to the ground water extraction system may include any or all of the

following:
1. At individual wells where containment has been attained, pumping rates may be adjusted
to achieve the greatest efficiencies; '
Alternating pumping at wells to eliminate stagnation points;
Pulse pumping to allow aquifer equilibration and to allow adsorbed contaminants to
partition into ground water; and,
4, Additional extraction wells may be installed at EPA-approved locations to facilitate or

accelerate containment of the contaminate plume and help ensure eventual achievement
of ground water remediation goals.

10.1.1.2 Improvement to Gypsum Decant System (Alternative S4B)

This element of the selected remedy utilizes engineering controls to reduce the volume of water on the
surface of the gypsum stack, which is a contributor to ground water contamination. Improvements to the
water decant system will increase the flow rate of water returned to the phosphoric acid plant from the
stack, and will consequently reduce the volume of water on top of the stack. This in turn is expected to

further reduce seepage to ground water and increase the stability of the stack. A variety of potential .

decant improvements are under evaluation ranging from siphon systems to more complex capture and
drain systems. Improvements to the decant system are considered to be part of Don Plant operations,
and as such, design of the system will be part of the ongoing process of optimization-of the plant water
balance performed by Don Plant personnel. Exact details of the system would be developed based on
operational considerations at the time of implementation.

10.1.1.3 Ground water Monitoring and Evaluations (Alternative S4B)

Ground water monitoring and evaluation shall be conducted as part of the cleanup remedy for this OU
to determine the effectiveness of the extraction system and other source control measures in reducing
the contamination in the Plant area and preventing migration of contaminants to the off-plant area. A
surface and ground water monitoring plan shall be submitted including a quality assurance program plan
and a sampling plan for EPA approval during the remedial design. At a minimum, the monitoring program
shall include semiannual sampling of shallow and deep aquifers and surface water springs,whose source
is the shallow aquifer,and an annual evaluation of monitoring data. '

10.1.2 Air (Alternative S4B)

Reduction of fugitive emissions from current roads on the face of the gypsum stack will be accomplished
by constructing a stable road surface over the gypsum. This will be implemented by placing a gravel
road-base over the permanent roads on the stack. The placement of the road-base would be preceded
by rough grading, compacting the gypsum road surface and the installation of a woven stabilization

geofabric. The geofabric would prevent the gravel from being pushed into the gypsum and prevent the

gypsum from migrating through the gravel and back to the road surface. This system will create a barrier
between vehicle traffic and the gypsum and should also reduce wind and water erosion of the gypsum
on the road surfaces. ' '
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10.1.3 Soils and Solids (Alternative S4B)

The selected remedy for the Dewatering Pit is to excavate soiids (primarily phosphate ore residue),
dispose of the excavated material on the gypsum stack and cover the excavated area with soil and
vegetation. Similar action will be taken at the East Overflow Pond, except the area will be covered with
a new double lined surface impoundment for collection of non-hazardous plant water.

The selected remedy also combines a variety of institutional controls for ongoing Don Plant operations.
Specific details of these components are as follows: '

10.1.3.1 Worker Safety Programs (Alternative S4B)

This element involves the addition of an education component to inform workers of the potential health
hazards at the facility which are the focus of the Superfund process. An information sheet shall be
prepared by Simplot'and included in annual health and safety training for current workers and in initial
training for new workers. '

'10.1.3.2 Personnel Monitoring (Alternative S4B)

Exposure to external gamma radiation was estimated by the Baseline Risk Assessment to be the
principal potential risk to Simplot workers (primarily to workers on the gypsum stack). Simplot shall
implement a program requiring gypsum stack workers to wear radiation-measuring devices which would
allow for characterization of actual exposure and reduction of uncertainties associated with this pathway.
If an unacceptable level of expostire is measured for any worker, job rotation of this worker, or other
protective measures, shall be initiated. If exposure levels are shown to be consistently below the 1 x 10*
risk based level for the first few years, the monitoring may be discontinued upon EPA approval.

10.1.4 Land Use Controls (Alternative S4B)

Simplot shall implement legally enforceable land use controls that will run with the land (i.e., deed
restrictions, limited access, well restrictions and/or well head protection) to prevent ingestion of ground
water with COCs above MCLs or RBCs. These controls will remain in place as long as the ground water
exceeds MCLs or RBCs.

Simplot shall also implement legally enforceable land use controls that run with the land in the form of
deed restrictions to eliminate the possibility for future residential use of the Simplot Plant Area.

10.1.4.1 Construction of Radon-Resistant Buildings (Alternative S4B)

The areas where gross alpha activities were measured above the soil screening level in subsurface soil
are shown in Table 4. For these areas, land use controls shall require any future office buildings to be
constructed using the radon controlling methods specified in the document "Radon Prevention in the
Design and Construction of Schools and Other Large Buildings" (EPA/626/R-92/016, 1994). Following
construction, and annually thereafter, the indoor air shall be tested for radon. If the radon activity
exceeds either 4 pCi/l, as specified in “Citizens Guide to Radon” (EPA 1992), or any promulgated
standard in effect at the time of these future sampling events, additional controls shall be implemented
to reduce the radon activity below the target level or promulgated standard.

10.1.5 Off-Plant Area _
The following elements of the selected remedy exist in both the FMC and Simplot Ous.
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10.1.5.1_ Fluoride Monitoring (Alternative O3)

In order to determine the levels of fluoride present and to evaluate the potential risk to ecological
receptors, a fluoride monitoring program will be implemented. The monitoring shall generally occur within
a three-mile radius of the FMC and Simplot Plants (there may be specific areas outside the three mile
radius, which may contain sensitive species or be of particular ecological or cultural value where sampling
should also occur) and shall include sampling of vegetation, soils, and appropriate biomonitors. A
monitoring plan including a quality assurance program plan and a sampling plan shall be submitted for
EPA approval during the remedial design. An evaluation of monitoring data will be conducted annually
to determine the fluoride levels and spatial and temporal trends in the environment. |If levels which are
measured indicate a risk may exist, further evaluation will occur followed by source control or other
action, if necessary.

10.1.5.2 Soils_ (Alternative 03)

This element of-the selected remedy is designed to accomplish the following two goals. The first goal
is to prevent exposure to soils which pose a 1 in 10,000, or greater, excess risk from radium-226 and the
second goal is to restrict the use of agricultural products grown on areas of the site where contaminant
levels exceed a HQ of 1 for cadmium (RME case). In order to implement this element the off-plant area
is divided into the following areas:

Areas Subject 16 Land Use Controls

These are areas where soil contaminant levels exceed a HQ of 1 for cadmium (RME case) and/or which
pose a 1in 10,000, or greater, excess risk from radium-226 as shown in Figures 27 and 28. These
areas include the Interstate 86 Right-of-Way (51 acres); Chevron Tank Farm (20 acres); City of Pocatello
Property (326 acres); a portion of the land owned by a private party named R. Rowland, and a portion
of BLM lands to the SW of the FMC facility. In this area the PRPs shall implement legally enforceable
land use controls (purchase of a recorded easement with accompanying deed restriction) restricting the
use of agricultural products grown thereon for human consumption due to the presence of cadmium in
soils. For those areas contaminated with radium-226 legally enforceable land use controls shall be
implemented to prevent future residential use.

Ar ubject to Company Monitoring for Residential Developmen

This area as shown in Figure 29 was not found to exceed the criteria established for the imposition of - |

Land Use Controls but was either close enough to the threshold, or adjacent to lands that exceeded the

threshold, to warrant notification to current and future property owners if residential use is likely to occur.

In this area the PRPs shall monitor property use for residential development and inform residential
property owners of potential human health risks associated with consumption of homegrown fruits and
vegetables due to the presence of cadmium in soils. Similar restrictions on use of agricultural products
could be implemented on such areas, as necessary.

In conjunction with this monitoring and land use controls described above, a test program shall be
developed to evaluate actual uptake into produce which may be grown by residents in the affected off-
plant areas. A monitoring plan including a quality assurance program plan and a sampling plan shall be
submitted for EPA approval during the remedial design. Cadmium concentrations in the soil and produce
shall be measured over multiple growing seasons. The results of the test program will be used to
determine if monitoring and land use controls are still required or if any additional action is necessary to
prevent potential health risks associated with consumption of homegrown fruits and vegetables.
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10.1.5.3 Ground water Monitoring

Ground water monitoring and evaluation in the off-piant area shalii be conducted as part of the cleanup
remedy to: (1) determine the effectiveness of the Plants’ source control measures, (2) insure
contaminants are not migrating into the off-plant area, and (3) insure that the remedy remains protective,
of human health and the environment. A surface and ground water monitoring plan shall be submitted
including a quality assurance program plan and a sampling plan for EPA approval during the remedial
design. At a minimum, the monitoring program shall include quarterly sampling of shallow and deep
aquifers and surface water springs whose source is the shallow aquifer and a semiannual evaluation of
monitoring data.

10.1.6 Estimated costs for the Simplot QU

The total estimated cost of the selected remedy in the Simplot OU is shown below. These costs are .
estimated and are considered to be accurate to within -30% to +50%. Costs are described using the
present worth methodology with a discount rate equal to 5 percent. The cost estimate includes direct and
indirect capital costs, as well as annual operations and maintenance costs.

Estimated Capital Costs: $1 683,000
Estimated O&M Costs; $192,000
Estimated Total Costs: 57'1 000

110.2 FMC Operable Unit
10.2.1 Contaminated Ground water (Alternative F4/F4A)
10.2.1.1 Ground water Monitoring and Evaluation

Ground water monitoring and evaluation shall be conducted as part of the cleanup remedy for this OU
to determine the effectiveness of the source control measures in reducing the contamination in the Plant
area. A surface and ground water monitoring plan including a quality assurance program plan and a
sampling plan, shall be submitted for EPA approval during the remedial design. At a minimum, the
monitoring program shall include semiannual sampling of shallow and deep aquifers and surface water
- springs whose source is the shallow aqun‘er A comprehensive evaluation of monltorlng data will be
conducted annually. :

Ground water monitoring will continue and be integrated, to the extent practicable, with the RCRA ground
water monitoring program. EPA will periodically review ground water data with the following goals: (1)
insure the source control measures at the old phossy waste ponds, calciner solids, and railroad swale
are effective, (2) Insure there are no new sources of contamination from existing or new hazardous waste
surface impoundments or landfills, (e.g., Pond 9E, Phase IV Ponds, Pond 15S, Pond 8E and the lined
caiciner ponds), and (3) confirm eventual achievement of MCLs or RBCs. Based on these goals EPA
will determine if additional steps are necessary in order to insure the remedy remains protective and
ground water is returned to beneficial uses. As stated in the 1991 Region 10 Memorandum of
Understanding Between the RCRA and CERCLA programs for the EMF Site’, selection of an alternative

7 If remedial activities conducted pursuant to the NCP at a RCRA facility address only-a portion of
the units or releases at the facility requiring remediation, the permit would address any such remaining
corrective action requirements pursuant to subpart S.

68



under CERCLA does not preclude more stringent monitoring or corrective actions under RCRA to prevent

further and/or future contamination.

110.2.1.2 Contingent Ground water remedy (Alternative F8B)

This element of the selected remedy for ground water is a contingent ground water extraction system.
Extraction, if needed, will occur at the locations and rates which will be appropriate to ensure that the
contaminated ground water does not migrate beyond Company-owned property and into adjoining
springs or the Portneuf River. Containment of contamination shall be achieved via hydrodynamic controls
such as long-term ground water gradient control provided by low level pumping. Extracted ground water
shall be treated and recycled within the plant to replace unaffected ground water that would have been
extracted and used in plant operations.

FMC shall monitor, on a quarterly basis, contaminant levels in the shallow aquifer and nearby springs
along the downgradient margin of the current plume. This data shall be evaluated for changes in the

‘concentrations.of key parameters (intra well comparisons). Increasing trends in these wells shall trigger

resampling to confirm the change(s). If the increase is verified, additional interpretation shall be
conducted as directed by EPA. The trigger of the contingency extraction system wili be based on

~ evaluations of “clean” wells and nearby springs beyond the plume. Constituent levels in “unimpacted”

wells will be compared to MCLs, RBCs, or Aquatic criteria levels (surface water at springs), whichever
is more stringent. The above evaluations shall include statistical methods for both intra well comparisons
and comparisons with MCLs as described in the 1989 Interim Guidance on Statistical Analysis of Ground-
Water Monitoring at RCRA Facilities and in the 1992 Addendum to the Interim Final Guidance. The final
determination of plume expansion will be made by EPA, in consultation with IDEQ and the Tribes, and

will depend on, (1) expert knowledge of the ground water system at the EMF Site, and (2) statistical

results from monitoring wells and springs from which levels of contamination can be measured.

Ground water extraction, if required, shall consist of installing extraction wells in the northern portion of
the FMC plant, and extracting ground water from the shallow aquifer at a rate sufficient to capture the
contaminated ground water in which concentrations of COPCs exceed MCLs or RBCs. Extracted ground
water would be treated prior to discharge or reuse within the Plant. Bench-scale and/or pilot testing will
be required during treatment plant design.

To reduce the time needed to install a ground water extraction system, the needed technical data and
information shall be gathered, and the design drafted, during the general site remedial design phase.

Ground water'é-xtraction, if necessary, shall be periodically monitored and adjusted as warranted by the
performance data collected during operation. Modifications to the ground water extraction system may
include any or all of the following: '

1. At individual wells where containment has been attained, pumping rates may be adjusted
to achieve the greatest efficiencies;

Stagnation points may be eliminated by using alternating pumping;

Pulse pumping may be used to allow aquifer equilibration and to allow adsorbed
-.contaminant to partition into ground water; and,

4. Additional extraction wells may be installed at EPA-approved locations to facilitate or
accelerate containment of the contaminate plume and help ensure eventual achievement
of ground water remediation goals.
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The contingent ground water remedy shall insure that the contamination in the shallow aquifer does not
spread any further and institutional controls will ensure that the shallow contaminated aquifer is not used
for drinking purposes now or in the future. '

10.2.1.2.1 Ground water Extraction System Monitoring

If the ground water extraction system is implemented, its performance shall be monitored on at least a
quarterly basis. On approval by EPA, the frequency of monitoring may be reduced. The monitoring
system shall be designed to evaluate the effectiveness of the ground water extraction system with
respect to the following: '

1. Horizontal and vertical extent of the plume(s) and contaminant concentration gradients;
2. Rate and direction of contaminant migration; '

3. Changes in co_ntaminant concentrations or distribution over time; and,

4 Effects of any modifications on the ability of the extraction system to achieve containment.

10.2.1.3 Point of Compliance for Ground water

For the purposes of the Superfund remedial action, the ground water cleanup levels for the Plant Area
shall be based on MCLs or RBCs. However, under certain circumstances, other regulatory authorities
‘may require more stringent ground water standards within the plant boundaries. Such regulatory
authorities would include, but not necessarily be limited to, RCRA, which might require ground water
corrective action as result of any releases from RCRA regulated units.

10.2.2 Soils and Solids
10.2.2.1 Capping Ponds and Calciner Solids Area (Alternative F4/F4A)

"EPA's selected remedy for reducing infiltration and preventing direct exposure in the FMC OU old phossy
ponds 1S-7S, 1E-7E, 9S, and 10S and Former Calciner Pond Solids Storage Area is either installation
of a soil cover or capillary barrier cap and vegetation. Those ponds or areas which were more
extensively used and contain a greater volume of waste are expected to require a capillary barrier cap,
or equivalent, in order to reduce infiltration and provide a greater level of permanence than a soil cover.
Due to the presence of buried elemental phosphorus in some areas, the higher level of permanence
afforded by the capillary barrier cap is warranted and the additional cost is justified. A soil cover and
vegetation may be sufficient in areas which were used for a relatively short period of time and/or contain
significantly lower volume of waste. Decisions on which cap/cover is applied at each of the old phossy
ponds and calciner solids area will be made by EPA during the course of the remedial design using all
relevant information available at that time. .

Soil Cover, grading, and vegetation, where applicable, shall consist of backfilling low areas (e.g., former
Ponds 1E and 4E) to bring them up to the surrounding grade levels, and then shaping the surface to
enhance surface drainage and reduce the potential for infiltration. Design and performance criteria shall
be based on achieving a reduction in infiltration (to at least 1x107 cm/sec), prevention of incidental
ingestion, and reduction of exposure to radiation. A surface soil cover of at least 12 inches shall be
placed over the backfill and vegetation suitable to the area and climate shall be-established and
maintained. In low areas where surface water flow must be directed over old pond areas, concrete,
gunite, or asphaltic concrete, or culverts shall be added to enhance runoff. Runoff shall be directed
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toward natural drainage collection areas in the northern and northwestemn portions of the FMC OU. The

drainage collection areas shall be constructed in a manner to avoid ponding of surface runoff water.

Capillary Barrier Caps, where appropriate, shall consist of a minimum of 2 feet of vegetated native top
soil underlain by a 6-inch gradational layer and 18 inches of well sorted coarse material (slag or river
gravel). Design and performance criteria shall be based on achieving a reduction in infiltration (to at
least 1x107 cm/sec), prevention of incidental ingestion, and reduction of exposure to radiation.

FMC shall maintain the integrity and effectiveness of the caps and soil covers, including making repairs
to the covers as necessary to correct the effects of settling, subsidence, erosion, or other events. Ponds
not subject to the remedial actions of this ROD remain subject to other requirements-and regulations.

10.2.2.2 Railroad Swale (Alternative F4/F4A)

FMC shall install and maintain a synthetic liner in the eastern portion of the railroad swale to reduce
infiltration of surface water and leaching potential. FMC shall modify and extend the existing liner at least
850 feet to the east. The liner shall have, at a minimum, a 30-mil PVC liner and be covered by a
protective sand layer with a minimum thickness of 6 inches. Design ain:1 construction shall conform with
work conducted on the existing liner in the western portion of the railroad swale and shall include
sampling during design for potential generation of gases which could affect liner performance. FMC shall
maintain the integrity and effectiveness of the liner and final cover, including making repairs to the cover
as necessary to correct the effects of settling, subsidence, erosion, or other events.

10.2.3 Land Use Restrictions

FMC shall implement legally enforceable land use controls that will run with the land (i.e., deed
restrictions, limited access, well restrictions and/or well head protection) to prevent ingestion of ground
water with COCs above MCLs or RBCs. These controls will remain in place as long as the ground water
exceeds MCLs or RBCs.

FMC shall also implement legally enforceable land use controls that run with the land in the form of deed -

restrictions to eliminate the possibility for future residential use of the FMC Plant Area.
10.2.3.1 Construction of Radon Resistant Buildings (Alternative F4/F4A)

At the FMC Plant, land use controls shall require any future office buildings to be constructed using the
radon controlling methods specified in the document "Radon Prevention in the Design and Construction
of Schools and-Other Large Buildings" (EPA/626/R-92/016, 1994). Following construction and annually
thereafter the indoor air shall be tested for radon. If the radon activity exceeds either 4 pCi/l, as specified

in “Citizens Guide to Radon” (EPA 1992), or any promulgated standard in effect at the time of these -

future sampling events, additional controls shall be implemented to reduce the radon activity below the
target level or promulgated standard.

10.2.4 Off-Plant Area _ , _
The following elements of the selected remedy exist in both the FMC and Simplot OUSs.
10.2.4.1 Fluoride Monitoring (Alternative O3)

- In order to determine the levels of fluoride preéent and to evaluate the potential risk to ecological

receptors a fluoride monitoring program will be implemented. The monitoring shall occur within a three-
mile radius of the FMC and Simplot Plants (there may be specific areas outside the three mile radius,
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which may contain sensitive species or be of particular ecological or cultural value where sampling should

also occur) and shall include sampling of vegetation, soils, and appropriate biomonitors. A monitoring

plan including a quality assurance program plan and a sampling plan shall be submitted for EPA approval
during the remedial design. An evaluation of monitoring data will be conducted annually to determine
the fluoride levels and spatial and temporal trends in the environment. If levels which are measured

indicate a risk may exist, further evaluation will occur followed by source control or other action, if .

necessary.
10.2.4.2 Soils (Alternative O3)

This element of the selected remedy is designed to accomplish two goals. First, to prevent exposure to
soils which pose a 1 in 10,000, or greater, excess risk from radium-226 and secondly to restrict the use
of agricultural products grown on areas of the site where contaminant levels exceed a HQ of 1 for
cadmium (RME case). In order to implement this element the off-plant area is divided into the following
areas:

bje Land Use Controls

These are areas where soil contaminant levels exceed a HQ of 1 for cadmium (RME case) and/or which
poses a 1 in 10,000, or greater, excess risk from radium-226 as shown in Figures 27 and 28. These
areas include the Interstate 86 Right-of-Way (51 acres), Chevron Tank Farm (20 acres); City of Pocatello
Property (326 acres); a portion of the land owned by a private party named R. Rowland, and a portion
of BLM fands to the SW of the FMC facility. In this area the PRPs shall implement legally enforceable
land use controls (purchase of a recorded easement with accompanying deed restriction) restricting the

use of agricultural products grown thereon for human consumptions due to the presence of cadmium in .

soils. For those areas contaminated with radium-226 legally enforceable land use controls shall be
implemented to prevent future residential use.

Ar jec ompany Monitoring for Residential Development -

This area is shown in Figure 29 and was not found to exceed the criteria established for the imposition
~ of Land Use Controls but was either close enough to the threshold, or adjacent to lands that exceeded

the threshold, to warrant notification to current and future property owners if residential use is likely to
occur. In this area the PRPs shall monitor property use for residential development and inform residential
property owners of potential human health risks associated with consumption of homegrown fruits and
vegetables due to the presence of cadmium in soils. Similar restrictions on use of agncultural products
could be implemented on such areas, as necessary.

In conjunction with this monitoring and land use controls described above, the PRPs shall develop a test
program to evaluate actual uptake into produce which may be grown by residents in the affected off-plant
areas. A monitoring plan including a quality assurance program plan and a sampling plan shall be
submitted for EPA approval during the remedial design. Cadmium concentrations in the soil and produce
shall be measured over multiple growing seasons. The results of the test program will be used to
determine if monitoring and land use controls are still required or if any additional action is necessary to
prevent potential health risks associated with consumption of homegrown fruits and vegetables.
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10.2.4.3 Ground water Monitoring

Ground water monitoring and evaluation in the off-plant area shall be conducted as part of the cleanup
remedy to: (1) determine the effectiveness of the Plants' source control measures, (2) insure
contaminants are not migrating into the off-plant area, and (3) insure that the remedy remains protective
of human health and the environment. A surface and ground water monitoring plan shall be submitted
including a quality assurance program plan and a sampling plan for EPA approval during the remedial
design. At a minimum, the monitoring program shall include quarterly sampling of shallow and deep
aquifers and surface water springs whose source is the shallow aquifer and a semiannual evaluation of
monitoring data.

10.2.5 _Estimatea Cost for FMC Operable Unit

The total estimated cost of the selected remedy is shown below. These costs are estimated and are
considered to be accurate to within -30% to +50%. Costs are described using the present worth
methodology with a discount rate equal to 5 percent. The cost estimate includes direct and indirect
capital costs, as well as annual operations and maintenance costs. Costs reflect a range from grading
and soil covers to capillary barrier cap and implementation of the contingent ground water extraction
system. L

Estimated Capital Costs: $3,313,000 to $7,176,000

Estimated Annual O&M Costs:$121,200 to $837,200
Estimated Total Costs:$4,848,000 to $20,660,000

10.3 Five Year Review Requirements
Because this remedy will result in hazardous substances remaining on site above heath-based levels,

~a review will be conducted within five years after commencement of remedial action to ensure that the

remedy continues to provide adequate protection of human health and the environment. The review will
include, at a minimum, evaluation of the following:

Ground water

° Review Simplot extraction system operation and maintenance records along with ground water
monitoring data to confirm the effectiveness of the system and achievement of the following
goals: (1) contain the migration of COCs from the phosphogypsum stack and reduce the areal
extent of shallow ground water contamination within the Plant Area in excess of MCLs or RBC,
and (2) prevent the migration of COCs above MCLs or RBCs into the off-plant area.

° Review.and evaluate all ground water monitoring data to: (1) determine the effectiveness of the
Plants’ source control measures in reducing COCs throughout the site, (2) insure contaminants
are not migrating into the off-plant area, and (3) insure that the remedy remains protective of
human health and the environment. '

° ‘Determine ifiwhen remediation goals have been achieved, and if not, that institutional controls are
still in place to prevent human exposure to contaminated ground water.

Soils : _

° Evaluate current land use in the off-plant area and the effectiveness of land use controls to

restrict property use and inform residents of the potential risks associated with consumption of
homegrown fruits and vegetables. :
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. Evaluate the integrity of the caps and soil covers to ensure their effectiveness.

e  Evaluate the effectiveness of surface grading and runoff controls to reduce potential infiltration
in capped/covered areas.

Plant Areas '

° Evaluate FMCs and Simplots compliance status with environmental (such as the CAA, IDAPA,
CWA, and RCRA) and worker health and safety requirements to ensure that the remedy remains
protective.

. Determine if Plant closure has occurred or is planned, and if so, verify that any required/planned

closure procedures are protective.

° Determine the status of any RCRA closures at FMC and review the closure procedures and areas
to ensure that the remedy remains protective.

° Determine if institutional controls are in place to prevent residential use of Plant Areas and control
radon in buildings.

° Evaluate worker safety program and personnel monitoring to ensure that the remedy is protective
of workers.

Air

° Compare fluoride monitoring results with the findings of the ecological risk assessment and any
other available information to insure that the remedy remains protective of the environment.
Review any relevant information related to the air pathway to ensure the remedy is protective.

11.0 STATUTORY DETERMINATIONS

EPA's primary responsibility under CERCLA is to ensure that remedial actions are undertaken which
protect human health, welfare, and the environment. In addition, Section 121 of CERCLA, 42 U.S.C. §
9621, establishes cleanup standards which require that the selected remedial action complies with all
ARARs, unless such requirements are waived in accordance with established criteria. The selected
remedy must be cost effective and must utilize permanent solutions, alternative treatment technologies,
or resource recovery technologies to the maximum extent practlcable The following sections discuss
how the selected remedy meets these requurements

11.1 Protection of Human Health and the Environment

The selected remedy is protective of human health and the environment, complies with Federai and State
requirements that are legally applicable or relevant and appropriate to the remedial action, and is cost-
effective. The remedy will be protective of exposure to ground water through implementation of
~Institutional Controls to-ensure no human exposure to contaminated ground water, and a monitoring
program to ensure that the contaminated plume does not spread and contaminant concentrations
eventually decline. Ground water extraction at Simplot and source controls (soil excavation and capping)
at both Plants will reduce the release and migration of COCs to the ground water and eventually restore
ground water to meet all RBCs or MCLs for the COCs. Source controls will also have the added benefit
of preventing ingestion or inhalation of soils containing COCs at levels that pose estimated excess risks.
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Personnel monitoring and source controls will also prevent external exposure to radionuclides in soils at
levels that pose excess cancer risks.

Legally enforceable land use controls will reduce potential exposure to radon that would occur in future
buildings constructed within the Plant Areas. They will also prevent future consumption of homegrown
produce grown in areas of the site where soil constituents levels result in a potential noncarcinogenic risk
exceeding a HQ of 1 and prevent external exposure to radium-226 in soils at levels that pose cumulative
estimated excess risks above 1 x 10™.

Monitoring ground water and fluoride will insure that the remedy remains protective of human heaith and
the environment. Air emissions from the Plants are to be controlled by other Federal and State regulatory
programs however, the final remedy for the site requires a periodic reevaluation of the air pathway to
ensure that the remedy remains effective and is protective of human health and the environment

Because this remedy will result in hazardous substance remaining on-Site above health-based levels,
a review will be conducted within five years after commencement of remedial action to ensure that the
remedy continues to provide adequate protection of human health and the environment.

11.2_ Applicable or Relevant and Appropriate Requirements

The selected remedy will comply with all chemical, action, and location-specific federal and state ARARs.
No ARAR waivers will be used. Specifically:

40 C.F.R. Part 141, Safe Drinking Water Act. MCLs, and non-zero MCLGs are relevant and
approprlate for the ground water at the site.

Clean Water Act Water Quality Criteria 40 CFR Part 131. This regulation sets criteria for
developing water quality standards based on toxicity to aquatic organisms and human health.
This regulation would be applicable if the contingent ground water remedy was implemented and

there was direct discharge to surface waters. These regulations are relevant and appropriate for

ground water which discharges to surface water as a non-point source such as at the springs.

Idaho Ground Water Standards (IDAPA Sec. 16.01.02.299). Protects ground water for beneficial
uses, along with the Idaho Antidegradation Policy (IDAPA Sec. 16.01.02.051), which requires that
existing water uses and water quality be maintained and protected. These ARARs will be met by
source control and ground water extraction.

Clean Water Act Nationa! Pollutant Discharge Elimination System 40 CFR Part 122, 124, 136.
This regulation requires best management practices and other efforts to minimize pollutants in
discharges to surface water. These regulations would be applicable if the contingent ground
water remedy were implemented. Treated ground water will be discharged in a manner which
_complies the substantive requirements of the above-mentioned ARAR, or in compllance with
FMC’s NPDES permit, whichever is more stringent.

lean Air Act, 42 U.S.C. 7401 et seq.) National Primary and Secondary Ambient Air Qualit
Standards, 40 C.F.R. Part 50; CAA National Emissions Standards for Hazardous Air Pollutants,
40 C.F.R. Part 60; CAA New Source Performance Standards, 40 C.F.R. Part 61. These
regulations establish standards for air quality to protect public heaith and welfare and establish
emissions standards for designated hazardous air pollutants.
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Resource Conservation and Recovery Act 42 U.S.C. 6901-6987 40 CFR 261-264: 268, These

regulations define when a solid waste is as hazardous wastes and the requirements that must be
met by generators, transporters, and for treatment, storage and disposal of those wastes,
including land disposal restrictions.

IDAPA 16.01.01. This regulation contains primary and secondary air quality standards for fluoride
concentrations in ambient air which result in total fluoride content in vegetation used for feed or
forage. The standards are relevant and appropriate if agricultural feed sources were grown on
the site.

The policy, guidance, and regulations which are not ARARs but were nevertheless considered in the
selection of the remedy, .or which impact the remedy includes the following:

Occupational Safety and Health Act (OSHA), 29 U.S.C. 651, the implementing regulations under
OSHA, 20 C.F.R. Parts 1910 and 1926. These regulations must be complied with during all
remedial activities.

"Radon Prevention in the Cesign and Construction of Schools and Other Large Buildings"

(EPA/626/R-92/016, 1994) and “Citizens Guide to Radon” (EPA 1992). These documents N

provide guidance on controlling radon in future buildings at the site.

EPA’s Environmental Radiation Protection Standards for Management and Disposal of Spent

Nuclear Fuel, High-Level and Transuranic Radioactive Wastes (40 CFR 191) and EPA'’s National

Emission Standards for Hazardous Air Pollutants (40 CFR 61) set standards equivalent to a risk

of approximately 3 x10*. These documents provide guidance on the level of protectiveness from
. radiation that have been set by other programs.

11.3 Cost Effectiveness

The selected remedy affords overall effectiveness proportionate to its costs. The selected source control
remedy at FMC and Simplot is cost effective because it will achieve most cleanup goals without adverse
effects on the plant operations. The no action alternative and other more limited alternatives would not
achieve the cleanup goals. The use of impermeable caps at FMC and a liner on the Gypsum stack at
Simplot would increase costs over $100 million wnthout achieving the goals much more qwckly than
natural recovery after source control.

11.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy utilizes permanent solutions and alternative treatment (or. resource recovery)

technologies to the maximum extent practicable for this site. Source control at FMC and ground water

extraction at Simplot is expected to eliminate and/or reduce the source of the problem such that the
shallow aquifer will recover naturally to its beneficial use.

11.5 Preference for Treatment as a Principal Element

The selected remedy utilizes alternative treatment (or resource recovery) technologies to the maximum
extent practicable for this site. However, because treatment of the remaining threats of the site was not
found to be practicable, the selected remedy does not satlsfy the statutory preference for treatment as
a principal element.
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12.0 ' Documentation of Significant Differences

Subsequent to issuing the Proposed Plan, EPA reviewed public comments. In response EPA has re-
evaluated the ground water extraction for hydraulic control for the FMC Plant and made a change which
is discussed below. This change is a logical outgrowth of the information available to the public in the
Proposed Plan and the RI/FS reports. An additional public notice or public comment period was
determined not to be necessary. '

12.1 FMC Operable Unit Extraction and Treatment
The Proposed Plan included an element for hydraulic control of the contaminated plume. After further

review of the data and consideration of public comments, EPA has determined that this action is not
‘required, at this time, to protect public health and the environment. Current evidence suggests that

ground water associated with the FMC Plant is not spreading and contaminant concentrations are not
increasing. There are currently no human exposures to ground water contamination originating from the
Plant and institutional controls will prevent any potential future exposures. The extraction for hydraulic
control would remove a greater volume of contaminants from the ground water but at a higher cost and
with only marginal reductions in the time to achieve the cleanup goals. The implementability of the
extraction for hydraulic control is also questionable due to the lack of acceptable alternatives for disposal

“of the ground water. -

However, the levels and locations of contaminants in ground water will require careful monitoring, and
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